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?EICE  ONE  SHILLING  NETT. 


ROYAL  SANITARY  INSTITUTE 


LIBRARY  REGULATIONS 

1 .  Books  may  be  borrowed  by  Fellows,  Members  and  Associ- 
ates personally  or  by  a  messenger  producing  a  written  order. 
The  person  to  whom  books  are  delivered  shall  sign  a  receipt 
for  them  in  a  book  provided  for  that  purpose. 

2.  Books  may  be  sent  through  the  post,  or  by  some  equivalent 
means  of  carriage,  upon  a  written  order.  All  charges  of  carriage 
to  the  Institute  shall  be  defrayed  by  the  borrower. 

3.  A  borrower  may  not  have  more  than  three  volumes  in  his 
possession  at  one  time. 

4.  A  borrower  will  be  considered  liable  for  the  value  of  any 
book  lost  or  damaged  while  on  loan  to  him,  and  if  it  be  a  separate 
volume,  for  the  value  of  the  whole  work  rendered  imperfect. 

Marking  or  writing  in  the  volumes  is  not  permitted,  and 
borrowers  are  requested  to  call  attention  to  damage  of  this 
character. 

5.  Books  may  be  retained  for  28  daj^s.  Periodicals  may  be 
retained  for  14  days.  Applications  for  extension  of  the  loan 
period  must  be  made  in  writing  before  its  expiry.  No  book 
may  be  kept  longer  than  3  months. 

New  books  will  not  be  lent  until  after  the  expiration  of  one 
month  from  the  date  of  their  having  been  received  by  the 
Institute.  The  current  number  of  a  periodical  may  not  be 
borrowed. 

6.  Borrowers  retaining  books  longer  than  the  time  specified, 
and  neglecting  to  return  them  when  demanded,  forfeit  the 
right  to  borrow  books  until  the  volume  or  volumes  be  returned, 
and  for  such  further  time  as  may  be  ordered. 

Any  borrower  failing  to  comply  with  a  request  for  the  return 
of  a  book  shall  be  considered  liable  for  the  cost  of  replacing  the 
book,  and  the  Council  may,  after  giving  due  notice  to  him, 
order  the  book  to  be  replaced  at  his  expense. 

No  volume  may  be  reissued  to  the  same  borrower  until  at 
least  seven  days  have  elapsed  after  its  return,  neither  may  it 
be  transferred  by  one  borrower  to  another. 

1  Kingdom, 
le  securely 
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London,  b.w.i. 
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Chief  London  Office: 

18  NEW  BRIDGE  STREET,  E.G. 

//  7-f/c^ra««-"  Sewerage,  London."  Telephone  2958. 


"THE  LEADER," 

THE    LATEST  IMPROVED 

(Patent  No.  11,585) 

Pull  and  Let  Go 

CAST-IRON  SYPHON 
WATER  -  WASTE  PREVENTER. 


Passed  by  the  London  and  Provincial 
Water  Companies. 


The  Clieapest  offered  to  tlie  Trade.   ASK  FOP,  PRICE. 

Manufacturers  of  every  description  of  Sanitary 
Brass  Fittings. 


FALCON  BRASS  WORKS,  Ld., 


HOLLAND  STREET, 

BLACKFRIARS,  S.F. 


BROAD  &  CO., 

Sanitary  Specialists,  Brickmakers  &  Merchants, 


Sole  Patentees  of  White  Enamelled  Channel  Bends, 
&c.,   and  Pioneers   in  the  introduction  of  White 
Enamelled  Ware  for  the  manufacture  of  Grease  and 
Qully  Traps,  Interceptors,  &c. 


This  is  one  of  the  most  generally  approved  Interceptors 
designed  by  Broad  &  Co.  Specious  imitations  being  now 
in  the  market,  Architects,  Sanitary  Engineers  and  Builders 
should  see  that  Interceptors  or  other  Specialities  of 
Broad  &  Co.'s  design  arestamped  with  the  nameof  the  Firm. 

General  Catalogue  will  be  sent  on  application. 


&  CO., 

Brickmakers,  Lime,  Cement  and  Tile  Merchants, 
2  &  4  SOUTH  WHARF,  PADDINGTON, 


And  FINCHLEY  ROAD,  N.W.  (L.  &  N.  W.  Fy.). 
COWLEY  BRICKFIELDS  &  GRAVEL  PITS,  WEST  DRAYTCN. 

«2 


CHANNEL  INTERCEPTOR. 


Fig.  37B 


OPTIMUS 


(BONA  FIDE) 

CATALOGUE    POST  FREE 


^'  PHOTOGRAPHIC 
APPARATUS 

MAKERS. 


"OPTIMUS"  FILM  CAMERA. 

Carries  36  Films. 
Films  do  not  need  notching  or  otherwise  preparing. 

BRITISH    JOURNAL    OF  PHOTOGRAPHY. 

"Messrs.  Perken,  Son  &  Rayment  have  perfected  a  hand 
Camera  to  carry  thirty-six  fihns  on  celluloid,  the  important  feature  of 
which  is  that  the  films  will  be  used  as  supplied  by  the  manufacturers — 
i.e.,  without  any  notching  or  interference  with  the  films.  The  outside 
of  the  instrument  measures  9^  x  5J  x  5I  inches.  We  have  had  sub- 
mitted a  sample  for  examination,  and  we  find  that  by  moving  a  lever  it 
acts  automatically  without  a  hitch.  It  takes  plates  as  well  as  films — a 
fewer  number  of  the  former,  of  course.  The  movement  of  the  one 
lever  releases  the  exposed  films,  and  sets  the  next  one  ready  for 
exposure.  The  mechanism  is  exceedingly  simple,  and  not  likely  to  gel 
out  of  order.    We  predict  great  popularity  for  the  new  Camera." 


Price,   including  Extra  Rapid  Euryscope,  mounted 
Aluminium,  with  Iris  Diaphragm    ...    £12  12  0 

Catalogue  of  Apparatus  POST  FREE. 

PERKEN,  SON  &  RAYMENT, 


m 


99  HATTON  GARDEN,  and 
142  OXFORD  STREET, 


LONDON,  E.G. 


"OPTIMUS 


||  PHOTOGRAPHIC 
APPARATUS 


(BONA  FIDE) 

CATALOGUE    POST  FREE 


MAKERS. 


IMPROVED'SS  OUTFITS. 

EXTRA-LONQ  FOCUS  CAMERA. 

British  Journal  of  Pholography  says  :—"  The  present  Model 
Rayment  Camera  is  among  the  very  lightest  of  actually  rigid 
Cameras  offered  to  the  public.  .  .  .  There  is  no  curtailment 
of  view  when  lenses  of  short  focus  and  wide  angular  aperture  are  in 
use." 

Amateur  Photographer  says  :  — "  I  should  strongly  recommend 
Rayment's  Camera.  It  is  light,  compact,  very  rigid,  and  extends 
to  about  double  the  usual  focus." 

Price,  including  3  Double  Darl<  Slides,  "Optimus"  Rapid  Rectilinear 
Lens,  Instantaneous  Sliutter,  Tripod,  Waterproof  Case,  complete, 


Giving  Pictures  of  the  following  sizes  in  inches  : 


£10 


6ix4f 
£12 


Si  ■<  6h 
£15 


1  10x8 

12  X  10 

1  £20 

£25 

15  X  12 
£30 


PERKEN,  SON  &  RAYMENT, 

LONDON,  E.G. 


99  HATTON  GARDEN,  AND 
142  OXFORD  STREET, 


EASTWOOD  &  Co,, 

LIMITED, 

BELVEDERE  ROAD,  LAMBETH. 

STONEWARE  PIPES,  made  from  PURE 
Stoneware  Clays,  all  sizes. 

^aniiatg  (Booba  of  aff  Stnbe^ 

 j8  ^- 

VITREOUS    ENGINEERING  BRICKS 

FOR    SANITARY  WORKS. 
IHTJITER    AND    ACID  PROOF. 

BDILDING  MATERIALS  of  ALL  DESCRIPTION. 

DEPOTS. 


Belvedere  Rd.,  Lambeth. 
Canal  Bridge,  Old  Kent 

Road. 
Lot's  Road,  Chelsea. 
KensalVVharf,  Harrow  Rd, 
High  Street,  Mortlake. 
Blackhorse  Ln.,  Richmond, 


Teddington. 

Lea  Bridge,  Up.  Clapton. 
Tuff's  Wharf,  Woolwich. 
Ilford  Bridge,  Ilford. 
East  Ham  Sidings,  East 
Ham. 

Phcenix  Wharf,  Greenwich. 


Crystal  Palace  Firework  Manufactory, 

SOUTH  NORWOOD, 

TeU<rraj>hic  Address—  LONDON,  S.E. 

•' FiREWORKK,  London.  ,^ 

C  T  BROCK  &  Co.'s  Unrivalled  Drain  =  Testers,  as; 
supplied  to  the  County  and  Town  Councils,  Local 
Boards,  Vestries,  Engineers,  Architects,  Surveyors, 

Builders,  &c. 


A  few  of  the  Special  Merits  which  render  these  Drain-Testers 
superior  to  all  oihers 

The  smoke  is  of  a  briUiant  Yellow,  and  being  emitted  in  great 
volume  is  readily  visible.  It  is  also  very  pungent,  thereby 
adding  the  advantage  of  odour  to  that  of  visibility. 

It  leaves  a  bright  Yellow  deposit  wherever  it  percolates,  thereby 
enabling  leakage  to  oe  traced  by  sight  and  smell,  even 
should  the  smoke  have  disappeared  during  the  possible 
absence  of  the  Inspector  at  some  other  spot. 

The  original  Drain-Testers,  emitting  Black  Smoke,  can  also  be 
supplied  at  3d.  per  dozen  less  to  those  who  prefer  them  _ 
They  give  a  very  dense  black  smoke,  and  the  duration  of 
burning  is  longer. 

The  cases  are  damp-proof,  enabhng  the  goods  to  be  stored  for 
years  in  outbuildings  without  deterioration. 

The  article  is  not  classed  as  an  Explosive,  and  can 
therefore  be  forwarded  at  the  shortest  notice  to  all 
parts  of  the  Country,  and  by  any  means  of  Goods 

conveyance 

Price  (Yellow  Smoke),    4/9  per  doz.,  carriage  free  in  London. 

"I  Carriage  tree 

48/0   „  gross  j-    to  all  parts  of  England. 

,,  6/0  ,,  doz.  ,,  ,1  >> 

(Black  Smoke),  4/6  „  doz.,  carriage  free  in  London. 
^  )  Carriage  Free 

45/0      gross  ^     to  all  parts  of  England. 

,,  5/9   ,,  doz.  ,,  I. 

SPECIAL  LOW  QUOTATIONS  for  CONSIDERABLE  QUANTITIES. 


SUNRAY 


"  PATENT 

CONDENSING 


STOVES 


GAS  OR  OIL. 


Require  no  Flue. 


NO  SMOKE  OR  SMELL. 


RADIANT  AND 
DOWNWARD 
Heat. 


HANDSOME  &  DURABLE. 


In  Four  Sizes 

FOR 

Warming   =  = 
=  Rooms,  &c., 

FROM 

I  oft.  to  30ft.  Square. 


y    PHICE  LISTS  FREE. 


9?lauffhan'6  9a tent  "Sej/^er  "€0.,  '£td., 

51  Queen  Victoria  Street,  E.G. ;  and  56  Botliwell  Street,  GLASGOW 

Geyser  Factory :— HOLYWELL  ROW,  FINSBURY,  LONDON,  E.G. 


HOT  WATER  SUPPLY. 


SAFE!      SIMPLE!      DURABLE!  ECONOMICAL! 

Established  20  Years.   Over  1  2,000  in  use.   Six  Medals. 


37ie  onh/  GENUINE  "  Gcj/ser."     Specif!/  MAVGHAN'S  PATEM: 

MAUCHAN'S  PATENT  GEYSER  Co,  LTD., 

51  Queen  Victoria  Street,  E.C. ;  and  56  Botliwell  Street,  GLASGOW. 

Geyser  Factory  :  HOLYWELL  ROW,  FINSBURY,  LONDON,  E.C.  " 


Established  1790.       Telegrams:  "ROWLEY,  SWADLINCOTE  " 

J.  WOODWARD  &  ROWLEY, 

SWADLINCOTE, 

Neax*     BURTON-ON-TKENT,  ENGLAND. 

Manufacturers  oi- 

Combination 
Wash-Down 
Pedestai 
Closets. 


SPECIALTIES  IN 

Closets,  Traps, 
Lavatories,  Urinals, 
Sinks, 

"Wash-Out,"  No.  234.      And  other  Sanitary  Fittings. 


Manufacturers  of  the 

"Wash-Out  " 
Patent 
Closets. 


See  that  the  Registered 
Traie  Mark,  "  WASH- 
OUT," is  printed  inside 
the  Basin.  None  arc 
genuine  zvithont  this. 


"Wash-Down,"  No.  1666. 


THREE  AWARDS  AT  THE  INTERNATIONAL  MEDICAL  SANITARY 
EXHIBITION,  SOUTH  KENSINGTON,  1892. 


MAKERS  OF  A  LARGE  VARIETY  OF  PEDESTAL  CLOSETS. 

Price  Lists  and  Full  Particulars  on  Application. 


VAL  DE  TRAVERS 
COMPRESSED  ROCK, 

As  laid  by  this  Company  in  Cheapside  in  the 
year  1870,  and  continuously  since  then  in 
the  most  important  streets  in  London 
and  the  Provinces, 

Is  the  pure  Natural  Rock  of  the  Val  de  Travers,  and  forms 
the  cheapest,  most  durable  and  sanitary  roadways. 


VAL  DE  TRAVERS  MASTIC  ASPHALTE  IS  SPECIALLY  ADAPTED  FOR 

Stables,  Granaries,  Brewhoiises,  Malt  Floors, 

Roofings,  Hallway  Platforms,  Basements,  Barns, 

Coach  Houses,    Cow  Houses,  Drying  Sheds,  Docks, 

Aqueducts,        Warehouse  Floors,  "Wharfs,  Aquaria, 

Tennis  Courts,   Tanks,  Reservoirs,  Laundries,  kc. 

Slauj,'hter  Houses,  Lavatories, 

It  is  FIRE-PBOOF  (as  proved  by  the  City  Engineer), 
DAMP-PROOF,  and  VERMIN-PROOF,  and  unaffected  by 
any  Climate.  _____________________ 

MEDALS  A  WARDED : 
VIENNA,  1873  and  1880;   BRUSSELS,  1876; 
PHILADELPHIA,    1876;     PARIS,  1878; 
BERLIN,  1883;    AIYISTERDAIW,  1883  ; 
LONDON,  1884. 


A/I  information  sent  Post  Free  on  applicalion  to  the 

Yal  de  Travers  Asphalte  Paving  Co., 

ILi  I  IVi:  I      E  D  , 

14  to  16  PALMERSTON  BUILDINGS,  OLD  BROAD  STREET, 
LONDON,  E.G. 


DRAIN  TESTING. 


THE       RAPID"  DRAIN-TESTER, 


INSTANTANEOUS  and 
SELF-ACTING 


No.  1.~FULL  SIZE.  No.  2.- Section  showing  dis- 

Shown  ready  for  use.  charge  of  Tester  in  Drain. 

DIRECTIONS  FOR  USE.  — Hold  the  Cord  E;  place  the  Tester 
in  a  w.c.  pan  ;  flush  it  into  drain  with  a  pail  of  water,  when  it  will  at 
once  discharge  itself,  as  s/io^c/i  in  Fiff.  2. 

Prices:  Is.  each,  9s.  perdoz.  ''Special  Price  for  1  Gross  Lots. 
IMPROVED  DRAIN  PLUGS,  with  CUN-METAL  BOLTS 

FOR  APPLYING  THE  "  WATER  "  TESTS  TO 
DRAINS  AND  SOIL  PIPES. 

They  arc  easily  adj ustcil ,  liyht,  ami  jiortnhlf 


PRICES.  m\ 


Plug 

eacli. 

lor 

Hin.  (Iriiiii 

■I'll-  .1 

.  8s! 

(iiii.  ,, 

.  rj.s. 

!>ln.  ., 

.  ISs. 

r.'iii.  ,, 

l.'iin. 

Drain  Plug,  ready  to  be 
inserted  in  Drain  Pipe. 


Section  of  Drain  Plugshown 
in  Drain  Pipe. 


BANNER  SANITATION  Co.,  24  Cravei|  St.,  Cliariiig  Cross,  W.C. 


Banner's  Patent  Exhaust  Ventilators, 

FOR  PRIVATE  &  PUBLIC  BUILDINGS. 
Gold    Medal,    Health    Exhibition,  1884. 


No.  33  D.— ROOF  VENTILATOR. 


DIMENSIONS. 


No.  33  C.  Turret  A''entilator 


No.  33  D.    Roof  Ventilator 


INTERNAL 
OUTLET. 

BASE 
OUTSIDE. 

PRICE.S. 

6in. 

lOin. 

£2    2  0 

9in. 

14in. 

3  10  0 

12m. 

18in. 

5  log  o 

18iii. 

27in. 

10    0  0 

Tin.  X  5in. 

llin.  X  9in. 

2    2  0 

lOin.  X  7in. 

15in.  X  12iu. 

3  10  0 

14in.  X  8in. 

20in.  X  14in. 

5  10  0 

20in.  X  14in. 

29iu.  X  23in. 

10    0  0 

BANNER  SANITATION  Co,,  24  Craven  Street, 

CHARING    CROSS,    LONDON,  W.C. 


This  is  the  ONLY  SMOKE  GENERATOR,  of  any  descrip- 
tion whatsoever,  which  supplies  a  positive  test  to  Drains- 


IT  consists  of  a  double-action  Bellow  covered  with  specially-prepared  leather,  and, 
a  copper  cylinder  or  vessel  with  an  outer  casing,  which  latter  is  filled  with  water. 
In  this  casing  a  cover  or  (loat  is  placed,  which  rises  and  falls  with  the  action  of 
the  bellows.  The  hose  must  be  connected  to  the  drain  or  pipe  to  be  tested,  and  all 
openings,  such  as  ventilating  pipes,  plugged.  A  few  strokes  of  the  bellows  will  raise 
the  float,  and  if  it  remains  stationary  the  drain  will  prjve  tight.  If  the  float  falls  a 
leak  exi.sts,  and  may  be  traced  by  using  the  Smoke-Test. 

A  great  advantage  in  using  these  Machines  is  that  the  operator  can  ascertain 
whether  the  drain  is  tight  or  not,  without  leaving  the  apparatus.  This  apparatus  is 
invaluable  to  Plumbers,  Builders,  Inspectors  of  Nuisances,  Sanitary  Inspectors,  &c. 


Machine  &  Tube  84/-    Deal  Paiiited  Case,  1 0/- 


Plues  extra,  as  under. 


9/6 

12/6 

■  7/6 


IMPROVED  EXPANDING  PLUGS  FOR  DRAIN  TESTING. 

Made  in  four  sets,  as  under  : 

Size  A.— sin.,  with  e.\tra  Rubber  Rings  for  iVm.  and  4in  

,,  B.— 4iin  ,     „     „  ^^'ne    >•  Sjn  

.  ,,  C.-e_in   ,,         >,       >.  6.iin  

Iron  Key  for  scrcMingnp  Fly  ^•>''"t<cach,i;o 
Brass  Unions  for  connecting-  KnM'Cr  Tube  of  Smoke  Machine  to  PtnffS,  each.  3/0 

BURN  BROTHERS, 

Patentees  and  Manufacturers  of  First-Class  Sanitary  Fittings, 
Water-Closets,  Lavatories,  Baths,  Urinals,  Cast-iron  "Gas- 
Tight"  House  Drainage  Fittings,  &c. 

LONDON  :  23  and  24  CHARING  CROSS,  S.W. 
EDINBURGH :  71  PNOVER  STREET,  and  20  THISTLE  ST. 


BAYUSMONES  &  BAYLISS' 


PATENT  CONTINUOUS  FENCE. 


WRITE   FOR    PRICE  LISTS. 


SHEEP  AND 
CATTLE  HURDLES 


OF   EVERY  DESCRIPTION. 


WIRE  FENCINC, 

With  Patent "  National"  Steel  Standards  &  Clips. 


Threading  of  Wire  through  Standards  a)id  Digging  of 
Holes  avoided. 


UNGLIMBABLE  RAILING  &  HURDLES 

lllLliULUlIUlillJlJU.. 


AT  VERY    LOW    PRICES-  (.; 

Can  be  fixed  closa  up  to  Purchasar's  boundary. 


SUPERIOR 
JET  VARNISH. 


From  15,  3d.  per  Eallon, 
Carriage  Pairt. 


FIELD  GATE,  No.  63. 


ORNAMENTAL  GARDEN 
HURDLES. 

No.  5n.  No. 


TREE  GUARDS. 


ALSO  ORNAMENTAL  GATES, 


I  llij^tr.uetl  LatnloL'Ucs  (rcc  on  apnliration. 


VICTORIA  WORKS,  WOLVERHAMPTON. 

LONOON  Offices  and  Show  Rooms:  139  &  14-1  CANNON  STREET,  E.G. 


§g  l)cr  ^lajestira  glosal  ^Ccttcvs  ?3nknt. 

THE  ASPHYXIATOR." 


Thousands  in  use.    Registered  Trade  Mark,  No.  36,872. 


Under  the  tulroiin^c 
of  H.R.Ii.  till- 
Prince  of  ll  'n/es, 


The  n-ar 
Department 

and  the 
Lords  of  the 
A  dmirnlty. 

FOR  APPLYING  THE  SMOKE  TEST  TO  DRAINS  FOR  ™ 
PURPOSES,  FOR  THE  DESTRUCTION  OF  VERMIN  IN  HOLES. 

the "  Asp„vx,.";;;";^^j^e;*^ 

by  which  the  smoke-test  can  he  apphe        d^^^  Architects,  Plumber,  and 

San  tary  Associations,  Unions  Medical  U''^':--''^  °  ^^e  "  \srHYXiATOR  "  is  also 
Builders  throughout  the  United  Kingdom  and  abroad,  ihe 

applicable  for  disinfecting  purposes. 

TESTmONlALS. 

66  &  6S,  CHESTNUT  RO..D,  TOTTENHAM^  N.,^^^^ 

^^^v'^have  pleasure  in  informing  you  that  the  ^A-^vxiATO.    ,.u  sent^has 

advantage  of  being  very  easy  to  work.    \  """IS;^:^^]  H  ENRY  KNIGHT  fi  SON. 

 .  iv..;,.,T^Tr,»'';  Office,  Town  Hall,  Grimsby, 

Sanitary  iNSPECrORS  ui-i-u-l,  April  2:st,  1893. 

Gentlemen,  „  In  tpstifvinc  to  the  efficiency  of  the  "  Asi'HVXiATOK 

I  have  much  pleasure  in  '"B  '° ^  here.    It  is  certainly  the  be. 

supplied  by  you  for  us  in  o""-  ^^""•^^y^Vi'^f '^^^^^^^^^^^  of  the  use  of  the  machine 

drain-tester  extant,  and  from  my  P'-',»°  \^i..f,^Pf 'I  ^  .^liable  method  of  testnu 


drSin-tester  --nt,  ami  fron.  my  perso^^^^ 
strongly  recommend  it  to  San.tarj  ^-"^j^j^f^Hy 
drainage.  hfVRV  F.  MOOm-^A^^San.  Inst.,  Sanitary  Insiecto. 

JOHN  WATTS  &  CO.,  broad  weir  works,  BRiSTOLi 


Telegraphic  Address:    ASPHYXIATOK,  Bristol. 

TAfTloN  -In  consequence  of  spurious  imitations  by  unprincipled  firms 
Sro'ulTo^bserve  that  'every  .-uine^  Machine  ^be..rs  our  A.. 

ACENTS  WANTED  FOR  THE  UNITED  STATES,  CANADA,  AND  PRINOIPALOITIES  IN  EUROPE. 
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The  special  object  of  this  little  woi'k,  which  is 
prepared  I'rom  aiticlcs  "vvhich  have  already  ap- 
peared in  Thh:  SriaiiYOR  and  Municipal  and 
CocNTY  Enhinkki;,  is  not  so  much  to  set  forth 
original  mattei',  but  I'ather  to  biing  together  in 
a  condensed  and  handy  foi'm,  chiefly  for  the 
use  of  students,  the  main  points  connected  with 
the  construction,  examination  and  testing  of  drain- 
age works. 

With  this  in  view,  and  as  illustrations  of 
constructional  details  are  much  more  readily 
understood  than  long  written  descrijDtions,  I 
have  specially  prepai'ed  the  di'awings  necessary 
to  illustrate  the  subject  somewhat  fully. 

The  outline  diagi'ams  of  sewers  are  intended 
to  give  at  a  glance  the  proportional  carrying 
capacity,  and  easy  means  of  calculating  the 
sectional  area,  hydraulic  mean  depth,  &c.,  of 
the  three  forms  of  sewei-s  (circular,  egg-shajied 
and  ovoid)  under  various  conditions — full,  half 
full,  Ac. 


The  work  lias  been  nuulc  more  complete  Ijy 
tlie  addition  of  much  useful  matter  at  the  end — 
viz.,  Hydraulic  Notes,  a  Synopsis  of  the  Local 
Gfovcrnment  Bye-Laws  as  to  Drainage,  &c.,  of 
New  Build ino-s,  and  the  Sections  of  the  Public 
Health  Act,  187.5,  which  relate  specially  to  sewer- 
age and  drainage. 

It  is  therefore  hoped  that  it  may  also  prove 
to  be  a  handy  little  book  for  tlie  use  of  the 
young  architect  or  engineer,  who  has  to  design, 
and  the  builder,  who  now  has  to  execute,  the 
drainage  of  his  buildings  under  the  closest  super- 
vision and  in  strict  accordance  with  the  most 
modern  principles,  as  has  been  my  endeavour 
herein  to  briefly  explain. 

WiT.r.iAM  H.  Maxwell. 

Town  Hall,  Leyton,  E. 
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DRAINAGE  WORKS  AND  SANITARY  FITTINGS. 


CHAPTER  I. 
GENERAL  REMARKS. 

Sewage  Eemoval  and  Disposal — Water-Carriage  System — 
Conservative  System— Necessity  of  Careful  Supervision  to 
ensure  Good  Work— Legal  Definition  of  "  Drain,"  "Sewer" 
— Essential  Points  for  Good  House  Drains — Common  De- 
fects in  House  Drains. 

Altliougli  this  little  work  has  been  written  more 
l^articiTlarly  for  the  use  of  the  student,  yet  it  is 
hoped  that  it  may  be  of  interest  and  utility  to  all 
connected  with,  or  interested  in,  sanitary  eno-ineer- 

,  '-JO 

mg  work. 

The  sanitary  excellence  of  any  district  depends 
mainly  upon  the  complete  and  speedy  "removal  "  and 
''  disposal  "  of  all  waste  and  e.xcrementitious  matters 
fi-om  among  its  population.  This  important  work 
may  be  most  conveniently  considered  under  three 
headings,  namely  : — 

(1)  House  drainage  ") 

(2)  Sewerage  (i.e.,  a  system  of  sewers)  j  Removal 

(3)  Sewage  disposal 

the  fir.-;t  of  which  ("removal  ")  forms  the  subject  of 
our  present  consideration. 

The  business  of  the  "removal  of  excreta"  is 
carried  out  on  one  of  tAvo  systems— either  on  the 
"conservative  sy.stem  "  or  on  the  "water-carriage 
system." 

The  "  conservative  system  "  in  its  various  forms 
(e.f/.,  cesspool,  midden,  dry  earth,  and  pail)  having 
proved   itself  quite    unsuitable  for  use  in  large 
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centres  of  populiition,  is  now  i-npidly  iiiving-  place 
to  tlie  "  watei'-carriag'c  system."  As  an  instance  of 
this,  it  may  be  mentioned  that  ]\lancliester  was 
oi'iginally  a  privy  and  midden  town,  and  in  1871 
the  pail-closet  was  adopted,  but  now  il  is  Ijeinj,' 
convei'ted  into  a  water-closet  town. 

In  any  arterial  system  of  di'ainage,  liowe\  er,  it  is 
of  the  greatest  importance  that  all  Innise  drains 
and  sewers  be  well  constructed,  of  sound  matei'ial, 
well  ventilated  and  flushed,  and  that  the  sewage  at 
the  outfall  be  disposed  of  in  the  best  possible  way. 

All  drainage  works  require  very  careful  considei-a- 
tion,  and  to  guard  agaiiist  inferior  workmanshi]) 
close  supervision  and  testing  is  necessary,  for  on 
the  efficiency  of  this  work  depends  to  a  large  extent 
the  health  of  the  community.  Persons  living  in  in- 
sanitary houses  are  especially  liable  to  such  diseases 
as  typhoid,  &c.;  their  standard  of  vitality  is 
gradually  lowered,  and  thus  they  become  more  and 
more  susceptible  to  any  of  the  veiy  numerous 
maladies  afflicting  mankind. 

A  "drain"  legally  means  any  di'ain  of,  and  used 
for  the  drainage  of,  one  building  only  or  premises 
within  the  same  curtilage. 

A  "  sewer  "  is  a  drain  receiving  the  drainage  of 
two  or  more  buildings  (see  Public  Health  Act,  1875, 
sec.  4 ;  also  Public  Health  Act  [x\.mendment]  Act. 
1890,  sec.  19). 

Some  of  the  most  essential  points  for  a  good 
system  of  house  drains  are  as  follows  :  — 

1.  The  house  drain  should  be  constructed  with 
such  fall,  even  gradient  and  smooth  bore,  that  all 
sewage  may  be  rapidly  carried  awav  to  a  common 
"outfall." 

2.  It  should  be  constructed  of  son  in]  materials 
and  workmanship,  and  should  be  able  lo  stand  the 
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hydraulic  te.^t  when  complete,  so  that  under  no  cir- 
cumstances could  drain  air  or  sewage  leak  tliere- 
from. 

3.  House  drains  should  be  properly  intercepted 
from  the  public  sewer,  so  that  no  sewer  air  may 
pass  into  the  house  di-ain. 

4.  That  there  be  thoi'ough  ventilation  in  every 
part  of  the  house  drainage  system  is  also  most  im- 


Pio.  1. 

portant,  and  this  should  be  cari-ied  out  so  as  to  give 
rise  to  no  nuisance  under  any  circumstances  of  wind 
or  tempcratui'e. 

In  house  drainage  work  some  of  the  most 
common  defects  met  with  are  briefly  these  :  — 

1.  Old,  defective,  square  brick  drains,  instead  of 
suitable-size  stoneware  salt-glazed  pipes. 

B2 
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2  A  very  common  fault  is  that  diws  are  often 
constructed  mucli  too  large  for  the  work  they  are 
likely  to  be  called  on  to  perform,  therefore  they 
very  rarely  get  a  thorough  Hushing. 

3  Insufficient  fall  ;  bad  and  uneven  gradient  ; 
pipes  laid  on  untii-m  ground  with  very  detective 


Fig.  2. 


ioints  (perhaps  only  of  clay  or  mortar,  instead  of 
cement),  the  earth  all  round  soon  becoming  sodden 
with  soakage  from  the  defects. 

4.  Drains  are  frequently  found  laid  m  a  most  un- 
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desirable  winding  course,  instead  of  in  straight 
lines,  and  often  connect  directly  into_  a  large  cess- 
pool or  sewer  without  an  intercepting  trap,  and 
totally  unventilated  (except  through  defects). 

5.  From  these  bad  drains  rats  generally  burrow 
their  Avay  thi'ough  the  Hoors  and  into  the  houses, 
thus   making   direct  communication,  and  thereby 


Fig.  3. 


ventilating  the  sewei's  into  the  house  (see  Figs.  1, 
2  and  3)  . 

6.  Bath  wastes,  lavatory  wastes,  and  oa'ci'How 
pipes,  are  more  frequently  than  not  (especially  in 
old  buildings)  found  to  communicate  directly  Avith 
the  drains,  thus  actually  "  laying  on  "  sewei'  air  to 
the  unfortunate  inmates. 

7.  Butt  joints  (Fig.  3),  no  socket  to  pipes,  and  the 
square  connection  of  branches  to  the  main,  are  also 
defects  often  met  with. 
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CHAPTER  II. 
MATERIALS  FOR  DRAINAGE  WORKS. 

Lime,  Cement,  Mortar,  Concrete,  Proportions  of— Brick 
Drains  and  their  Various  Forma  :  Square,  Circular,  Ovoid 
and  Egg-Shaped— Stoneware  Pipes:  The  Essentials  nf  a 
good  sound  Pipe  and  Unsuitability  of  Eorihenware  Pipes 
— Oast-Iron  Pipes :  Treatment  to  Prevent  Eust. 

Lime,  Cement,  and  Mortar.— Islovtw  for  drainage 
works  sliould  in  all  cases  be  capable  of  setting  in 
water.  Portland  cement  and  blue  lias  lime  make  good 
liydraulic  mortar.  The  proportions  of  cement,  or  of 
lime  to  sand,  should  not  exceed  2|  of  clean  sharp 
sand  to  1  by  measure  of  ground  Portland  cement 
or  lias  lime.  These  should  be  thoroughly  mixed 
together,  but  too  much  water  in  mixing  is  to  be 
avoided. 

Portland  Cement  is  made  from  an  argillo-calcareous 
deposit  which  is  calcined  at  a  high  temperature  and 
afterwards  ground  to  a  line  powder.  Good  cement 
should  be  finely  ground,  weigh  not  less  than  1121b. 
per  striked  bushel,  and  be  of  a  grey  or  greenish-gi^ey 
colour.  It  should  set  perfectly  hard  under  water  in 
seven  days,  and  should  then  be  capable  of  bearing  a 
tensile  strain  of  about  .500  lb.  on  a  cross  section  of 
li  square  inches.  The  longer  Portland  cement  is  in 
settintr  the  stronger  will  it  be,  and,  if  kept  dry,  it 
improves  by  age.  No  cement  which  has  once  com- 
menced to  set  should  be  re-used. 

Concrete. — Concrete  should  be  made  with  Portland 
cement,  with  blue  lias  or  other  equally  good  hydraulic 
lime,  and  be  gauged  in  the  proportion  of  1  part  by 
measure  of  cement  to  6  parts  by  measure  of  yi-avel 
and  sand.    The  whole— cement  (or  lime),  gravel  and 
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.sand — should  be  thoi'ouo-lily  mixed  by  beiii^  twice 
turned  over  in  a  diy  state  on  a  clean  timber  statue, 
and  then  be  wetted  by  sprinkling  Avith  water  before 
being  placed  in  the  work.  In  making  mortar  and 
concrete  it  is  of  great  importance  to  use  clean 
materials;  the  water  used  should  also  be  fresh  and 
clean.  Conci'ete  which  has  become  set  should  not 
lie  re-used  except  as  ballast;  and  any  set  sui-face 
should  be  thoroujhly  cleaned  and  wetted  before  an 
additional  layer  is  put  on,  so  as  to  secure  j^erfect 
cohesion. 

Brick  Drains  were  very  common  a  few  years  ago, 
but  are  now  being  speedily  abolished.    A  great 
objection  to  their  use  is  the  want  of  smoothness  of 
I)ore,  aggravated  by  the  uneven  decay  of  the  bricks. 
With  brick  drains  there  is  always  considerable  leak- 
age passing  off  into  the  surrounding  subsoil,  and 
oftentimes  the  sewage  remains  stagnated  and  de- 
composed in  the  drains,  giving  off  injui-ious  gases. 
I  have  met  with  brick  and  stone  drains  so  leaky  as 
not  to  require  any  "outfall"!    These  drains  are 
vai-iously  shaped,  but  I  think  the  worst  form  of  all 
is  the  square  one,  the  sides  of  which  are  usually  of 
biick  and  the  top  and  bottom  of  flat  stones.  The 
best  forms  of  brick  drains  are  "circular,"  "ovoid," 
and  "  egg-shaped,"  of  which  the  last  is  the  most 
modern  and  the  best,  there  being  loss  friction  on  the 
flowing  sewage  in  this  case.    As  brick  drains  are 
very  perishable,  the  bricks  in  time  crumbling  away 
and  thus  causing  leakage,  bricks  for  this  purpose 
should  be  of  the  hardest  and  most  durable  kind  ; 
and  the  joints,  being  veiy  numerous,  require  to  be 
set  in  good  hyclraulic  cement.    The  invert,  or  lower 
portion  of  a  sewer,  should  be  formed  either  with 
specially-made  stoneware  invert  blocks,  cement  con- 
crete, or  of  Staffordshire  blue  bricks.    For  circular 
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and  egg-sliaped  sewers  the  bricks  should  be  specially 
moulded  to  suit  the  radius  lines  the  beils  ninst  take 
in  the  work.  All  bricks  should  be  hai'iL  well  Ituriit, 
sound,  well  shapen,  of  uniform  size,  should  ^ive  a 
metallic  rin.o^  when  struck  together,  and  be  free  from 
fire  cracks,  lumps  of  lime,  or  other  imperfections. 
In  brickwork  no  broken  bricks,  bats  (except  as 
closers)  or  place  bricks  should  be  allowed.  Good 
bricks  should  not  absorb  more  than  one-sixth  of  their 
weight  of  water.  All  bricks  should  be  thoroughly 
wetted  before  use. 

Stoneware  Pipes. — A  house  drain  should  be  ccm- 
structed  of  stoneware  pipes,  salt  glazed,  perfectly 
smooth  inside,  of  true  circular  section  and  thickness 
of  material,  straight  in  the  direction  of  their  length, 
with  whole  sockets  of  proper  depth,  and  free  fi-om 
any  cracks,  blisters,  sand  holes,  or  other  defects. 
These  pipes  properly  laid  on  a  6-in.  bed  of  conci-ete. 
well  jointed  in  Portland  cement,  and  surrounded 
with  6  in.  of  concrete  if  the  drain  must  unavoidably 
pass  under  a  house,  Avill  fulfil  all  the  require- 
ments of  a  good  and  efiicient  drain.  Stoneware 
pipes  up  to  18  in.  diameter  are  the  most  suitable  for 
sewers  and  drains,  but  above  this  size  Inick  sewers 
become  the  best  and  cheapest.  Pipes  of  12  in.  in 
diameter  or  greater  should  be  at  least  one-twelfth 
their  diameter  in  thickness. 

Few  eartJieitware  pipes  stand  the  necessary  heat 
for  thorough  vitrification  and  yet  retain  their  sh.a\)e  ; 
and  the  internal  bore  is  not  so  smooth  as  that  of  the 
stoucAvare  pipe.  This  is  important,  as  all  drains 
should  be  self-cleansing ;  earthemvare  pipes  are 
therefore  not  desirable  for  drainage  work. 

Cast-iron  Pipe  Drains  are  now  often  used  ins.ead 
of  stoneware  pipes.  They  should  always  be  used 
when  the  course  of  the  drain  is  through  made  or 
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•antirm  ground,  as  tliey  are  more  rigid,  there  are 
fewer  joints,  and  they  can  be  made  absolutely  Avatei'- 
tight.  In  order  to  prevent  them  from  rusting,  all 
iron  pipes  should  receive  some  such  ti'eatment 
as  the  "Bower-Barli  "  or  Dr.  Angus  Smith's  for  the 
prevention  of  oxidation.  The  inside  of  all  cast-iron 
pipes  should  be  carefully  examined  before  laying,  to 


<■  I.        .  ,       •    .  ■  ^  ,  ■  .'     .  t 


Fig.  i. 

see  that  there  are  no  projections.  The  pipes  should 
be  jointed  with  molten  lead  well  caulked  into  the 
joint.  When  passing  under  houses  they  should  be 
tixed  in  a  concrete  or  brick  trench  and  covered  with 
iron  gi-atings  or  flagstones.  Sometimes  they  may 
be  fixed  on  basement  walls,  but  in  either  case  should 
aiford  every  convenience  for  inspection  and  repairs. 
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CHAPTER  III. 

VARIOUS  KINDS  OF  JOINTS  IN 
DRAIN  PIPES. 

Or. liu  iry  Spigot  and  Socket  Joint  — Stanford's  Patent  Joint  — 
Djulton's  Sclf-Adjusting  Joint — Archer's  Pa'eut  Air  and 
Water  Tig-'nt  Joint  —  Hassall's  Patent  Safely- Jointed  Pipes 
— Patent  Paragon  Pip3=i — Sykes'  Patient  Screw  Joint — 
P.itent  "Double  Seal"  Joiiiterl  Pipes  (Tyndalc's  Patent). 

Y'lg.  5  gives  a  section  oi  the  Ordinary  Spigot  and 
Socket  Pipe,  Avitli  cement  jointing,  witli  or  without 
ttifred  gasket.     Pipes  witli  extra-long  sockets  are 


Fig.  0. 

made  for  use  in  wet  ground.  Clay  joints  should 
under  no  cii'cumstances  be  permitted. 

Fig.  6  is  a  section  of  Stanford's  Patent  Joint, 


PL  AST /C  COMPO 


Fig.  C. 


which  is  used  in  order  to  get  a  perfectly  close  joint 
between  the  lengths  of  socket  pipes.  This  is  en- 
sured by  casting  upon  the  spigot  and  in  the  sockets 
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of  each  pipe  rings  of  a  diiiable  material  (a  miAture 
of  coal-tar.  sulpliur  and  ground  pipes),  wliicL  -wlien 
put  tngetlier  tit  meclianicall}',  so  as  to  form  a  water- 
tight joint  witliout  the  aid  of  cement.  In  putting 
such  a  joint  togetlier  the  spigot  and  the  collar 
should  be  greased  with  Russian  tallow  and  resin, 
the  pipe  forced  home  by  means  of  a  lever  acting  on 
;i  short  Ijoard  laid  across  the  collar.  In  Stanford's 
joint  the  composition  on  the  spigot  is  I'ounded,  so  as 
to  give  the  joint  a  little  play  and  permit  it  to  fit 
closely  should  the  pipes  not  be  laid  quite  straight 
or  should  they  sag  after  laying. 


Fig.  7. 


DonJtnjt's  Self  -  Adjust.'vg  Joint  is  shown  in 
Fig.  7.  It  is  a  good  foim,  and  is  of  the  same 
type  as  Stanford's.  It  is  simj^le  and  very  easy  to 
joint.  This  joint  is  only  supplied  itpon  selected 
pipes  of  the  best  stonewai'e.  A  modified  foi'm  of 
this  joint  is  also  manufactured  -  it  consists  in  lining 
the  socket  with  compressible  material,  and  thus 
affording  an  elastic  seating  for  the  spigot. 

Archer  s  Patent  Air  mid  Water  Tight  Joint  (Fig.  8) 
is  formed  by  an  annular  space  betweeii  spigot  and 
socket,  into  which  liquid  cement  is  run  by  a  hole  in 
the  collar  of  the  socket.  A  second  hole  in  the 
collar,  close  to  that  by  which  the  cement  is  poured 
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in,  permits  the  escape  of  air  driven  out  by  the 
cement.  The  pipes  must,  of  course,  be  laid  with 
those  holes  upwards.  A  little  clay  smeared  on  the 
end  of  spigot  or  shoulder  of  socket  prevents  the 
liquid  cement  from  flfjwinp;  into  the  pipes. 


PcG.  8. 


1-IassalVs  Patent  Safety-Jointed  Pipes  (Fig.  9)  can 
be  used  with  advantage.  The  joints  may  he  desci'il-ed 
as  folloAvs:  Two  Imnds  of  special  bituminous 
material  are  cast  on  to  the  spigot  end  of  the  pipe 
about  1^  in.  apart,  and  corresponding  rings  of  the 
same  toiigh  mixtmv  are  cast  inside  the  pipe  socket, 
also  about  li  in.  apart.  Tliese  two  sets  of  rings,  when 
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the  pipes  are  too-etlier  fovni  !ui  aninilar  space  rouml 
the  whole  joint  of  the  pipe,  Avliich  is  tilled,  through 
a  hole  provided  for  the  purpose  (A),  with  liquid 


Fig.  10. 

in  the  space.  This  also  tests  the  joint,  for  should 
there  he  any  leakage  it  will  ii]:)pear  during  this 
operation.     When  the  cement   has  set  this  joint 
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hei'metically  closes  the  pipes  and  prevents  tlie  pos- 
sibility of  any  leakag-e,  and  from  its  double  bearing 
lessens  considerably  the  chances  of  any  settlement* 

Patent  Faragon  Vipc^  (I'i.u'.  10; .  —The  sockets  of  the 
patent  Paragon  pipes  are  made  eccentric  to  the  ])ipe, 
so  that  when  laid  the  spigot  rests  on  the  socket  and 
has  a  solid  bearing  thereon  and  cannot  drop,  thus 
maintaining  a  true  invert.  The  pipes  are  made  in 
three  forms,  varying  in  depth  of  socket. 

SyTces  Patent  Joint  (Flu:-  H)  ismadeby  castingun  the 
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Pig.  11. 


spigot  and  in  the  socket  mah;  and  female  threads  to 
form  a  screw  joint.  A  strong  rim  or  collar  is  als() 
formed  on  the  pipe.  In  jointing  the  pipes  a  lillet  of 
cement  composition  is  put  against  the  shoulder  of  the 

•  Boulnois'  "  Municipal  and  Snnitnry  KnKineois'  Hri'.i  l-l!ook." 
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I'ini,  and  on  screwing-  up  is  compressed  between  the 
rim  and  end  of  the  socket.  By  the  great  jjres- 
sure  applied  the  supertlous  cement  composition  is 
t'oi'ced  into  the  space  left  by  the  play  oi'  clearance  in 
the  thread,  and  thus  forms  an  effectual  seal  which  will 
I'esist  great  j^ressui'e  and  makes  a  substantial  antl 
absolutely  gas  and  water  tight  joint.  The  threads 
are  so  foi'med  that  dui'ing  the  process  of  screwing 
they  have  a  cei-tain  amount  of  play,  which  admits 
of  the  adjustment  of  the  joint  and  gives  the  I'e- 
quired  flexibility  without  affecting  the  level  of  the 
invert  of  the  sewei-.    An  important  feature  in  the 


Fig.  12. 


effectual  making  of  this  joint  is  the  cement  composi- 
tion, which  is  said  to  possess  advantages  superior  to 
tliosu  of  Poi'tland  cement,  and  is  at  the  same  time 
equally  durable  and  strong.  It  is  mixed  on  the 
works,  and  applied  to  the  pipes  in  a  mastic  state  of 
the  consistency  of  glaziers'  putty.  It  is  said  to  be 
water  and  acid  resisting,  slightly  elastic,  and  im- 
perishable. The  pipes,  it  is  stated,  have  been  sub- 
jected to  severe  tests  under  the  most  trying  condi- 
tions, and  stood  a  hydraulic  pressure  of  140  lb.  on 
the  square  inch,  Avhich  equals  a  column  of  Avatei' 
nearly   32:3  ft.  high  —  a  pressure   never   likclv  to 


16 


opei'ate  in  a  sewei'.  Tliey  iire  manufactured  by  the 
Albion  Clay  Company,  Limited,  Blackfriars,  E.C.  ^ 

Tlu'  Patent  IhinUc  Seal  '  .jointed  I'ipes,  Tyndale  s 
patent  rFio-.12),  are  manufactured  by  Mr.  Jennings, 
Stan£;-ate,  London,  of  tlie  best  selected  Dorsetshire 
clay  "  The  method  of  jointing  is  similar  to  that  of 
the  "  Stanford  joint,"  but  the  pipes  have  a  deeper 
and  under-cut  socket,  so  that  after  the  pipes  have 
l)een  laid  and  tested  the  additional  security  of  a 
hllet  of  cement  mav  be  added  for  the  purpose  of 
ensuring  a  more  perfect  and  permanent  connection, 
l^hese  ])?pes  have  been  selected  by  her  Majesty's  W  ar 
Department  for  re-di-ainage  works  at  the  Tower  ot 
London  and  other  Government  Avorks,  and  m  ibyi 
were  awarded  the  medal  of  the  Sanitary  Institute. 
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CHAPTER  lY. 
INTERCEPTING  TRAPS. 

JJeliiiition  of:  "  Mason's  "  or  "Dipstone"  Trap— The  Drain 
Siphon — The  Croydon  Trap — Buohan's  Trap — Winser's 
Trap — Sykes'  Patent  Interceptoi — The  Proper  Size  of 
Intercepting  Traps  — Flaps  to  Prevent  Back  Flow— Bail 
Tide  Valre. 

1  iiteiri'ptiiirj  Traps  is  the  name  given  totlio.se  traps 
useil  for  disconnecting  the  liouse  drain  from  tlio 
nuiiii  sewer.  Some  of  the  various  forms  met  with 
a  re — 

'I'lie  "  Masons' "  or ''I)ipsfo)/c"  Trap  (Fig.  lo),  which 


Fig.  13. 


IS  a  device  designed  with  the  intention  of  trajiping, 
luit  IS  now  quite  out  of  date,  its  form  being  bad  for 
many  obvious  reasons.    The  "dipstone"  (A)  often 
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slips  down,  tlius  making  the  passage  of  foul  aii'  an 


Fig.  15. 

tion  (if  tilth  at  the  bottom,  as  in  sketrh  (l''ig.  l->). 


li) 


Tin'  Drain  SijiJioii  (I'ig-  or  running  trap  is  also  a 
very  bad  form  of  ti-ap,  tlionu'li  preferable  to  the  above. 
It  is  not  selt'-eleansing.  the  How  of  water  through  it 
being  very  sluggish  ;  this  results  from  having  its 
inlet  on  same  level  as  outlet  B;  there  should  ha 
at  least  3  in.  difference  between  these  levels,  in 
{)rder  to  form  a  good  cascade  for  keeping  it  clean. 


Fig.  16. 


The  solids  either  stand  at  ^4  till  a  subseifueut  flush 
moves  them  forward  or  they  work  up  into  the  com- 
pai'tment  6',  or  collect  in  the  bottom  of  the  tra^J. 
This  form  (jf  ti'ap  also  holds  far  too  much  Avater 
I:)  be  properly  flushed. 

The  Croydon  Trap  (Fig.  15),  though  jiossessing  more 
good  points  than  t,he  last  described,  still  is  not  a  form 
to  be  recommended,  as  the  inlet  and  outlet  ai'e  again 
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nearly  on  tlie  same  level.  Thero  is  m  large  water 
surface,  X  T,  wliicli  is  objectionable,  and  the  part  0 
l)ecomes  a  collecting  place  for  tilth. 

BaclMus  Tmp  (Fig.  16)  is  a  mnch  improved  de- 
sio'n.  It  has  Sin.  difference  between  iidet  and  out- 
let, thus  forming  an  excellent  cleansing  cascade 
action,  which  in"  all  traps,  as  before  stated,  is  an 
essential  detail.  The  surface  of  the  water  at  IT  is 
small,  and  the  rapid  flow  through  the  ti-ap  breaks 
up  and  drives  before  it  all  foecal  and  other  matter. 

Winseys   Inter ceptimj  Traj]  is  one  of    the  best 


Fig.  1". 

modern  forms,  and  is  espeeiall_y  adapted  for  a  brick 
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luanliole.  It  lias  a  o-iu.  cascade  action.  In  Fig.  17 
at  ('  is  a  cleansino'  branch,  iitted  \vith  a  movable 
cap  -1  with  Stanford  joint,  so  that  i-ods  may  be 
passed  down  the  di'ain  toward  the  se^wei'. 

The  Sijkc--;'  J'dfviit  Interceptor  (Fig.  18)  which  is  now 
being  introduced  into  the  market  has  sevei'al  very 
good  and  original  points  about  it.  Besides  possessiug 
all  the  advantages  of  a  good  self-cteansinri  tiup,  it 
gives  ample  means  of  access  for  the  pui'poses  of  in- 
spection and  I'odding  the  di'ain,  and  also  provides  a 
connection   for   a    sewer  ventilator,  which  lattei/ 


SYKES'  PATEMT  INTERCEPTOR 


Fig.  is. 


point  especially  adapts  it  for  use  wherever  the 
pi-inciple  of  making  each  house  ventilate  the  sewer 
is  carried  out.  If,  however,  the  "  sewei'-gas  outlet  " 
is  not  used,  it  cnu  be  effectually  closed  with  a  screAV 
plug  supplied  with  the  tra]!.  There  is  also  a  con- 
nection for  the  fi'esh-air  inlet  to  the  house  drain 
provided  near  the  inlet  of  the  ti'ap.  The  interceptor 
is  entirely  sealed  u]i,  so  that  no  di-ain  or  sewer  gases 
can  escape  into  the  manhole,  thus  I'cndering  an 
absolutely  <iirti<jlif  manhole  cover  unnecessary,  and 
the  usual  "open  channel  ''  is  also  dispensed  with — - 


two  ])oiiits  wliich  go  to  coiiutLTact  tlio  extra  cost  oi 
this  form  of  interceptor.  Tlie  method  of  iixuig 
and  the  sectional  form  of  the  interceptor  may  he 
seen  from  the  accompanying  illustration.  It  is 
fitted  with  8ykes' patent  screw  joints  (ali;eady  re- 
ferred to),  and  is  manufactured  by  the  Albion  Clay 
Company,  New  Bridge-street,  E.C. 

The  size  of  an  intercept iiKj  trap  should  be  less 
than  that  of  the  drain  Avitli  wbieb  it  is  con- 
nected. It  is  a  common  fault  to  find  traps  used 
whicb  are  too  large.  If  the  ti'ap  be  kept  smaller  in 
bore  than  the  drain  there  Avill  be  a  greater  scour 
througb  it,  but  for  practical  reasons  it  sliould  not  be 
less  than  4  in.  diameter.  All  connections  between 
pipes  of  different  sizes  should  be  made  with  taper 
pipes  made  for  the  purpose.  When  size  of  pipe  is— 
4  in.,  size  of  intercepting  trap  should  be  4  m. 

4in. 


6  in. 
9  in.. 
12  in. 


6  in. 
9  in. 


Flaps  are  sometimes  Hxcd  over  the  outlets  ot 
house  drains  with  the  intention  of  preventing  a 
back  floAV  of  scAvage  in  time  of  flood,  &c..  but  they 
are  not  verv  effectual,  as  the  numerous  articles 
which  float  down  the  house  drain  get  fixed  between 
the  flaps  and  their  seating,  and  thus  often  keep  them 

open.  .  ,  . 

The  Ball  Tide  Valve  is  a  better  contrivance,  and  is 
sometimes  substituted  for  a  flap  in  sewers  which  are 
liable  to  flooding.  Tlie  ball  hangs  clear  of  the 
sewage  flow,  but^  is  carried  up  into  its  seating  by 
the  rise  of  the  sewage  water  in  the  sewer.  Although 
the  sewage  cannot \-ery  well  clog  and  ])revent  its 
])roper  work,  yet  it  is  advisable  to  use  these  appli- 
ances only  where  absolutely  necessary,  it  being 
almost  imp(.)ssible  to  get  any  piece  of  mechanism  to 


work  eontiimonslv  Avithout  poriotlical  inspeutiou 
aiul  cleansing.  This  valve  slionhl  be  as  near  the 
sower  as  possible  and  in  an  accessible  position, 
('(.u/.en's  patent  gnllv  for  tlooded  cellars  is  a  useful 
(•,)nlrivance  of  this  class.  In  this  appliance  any 
back  pressure  of  water  raises  a  copper  l)all  a.o-ninst 
an  india-rubber  seating,  and  thus  forms  a  seal. 
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CHAPTER  V. 

DLSCONNECTION  AND  VENTILATION 
OF  HOUSE  DRAINS. 

Speciiil  Necessity  for  '•Disconnection"  in  towns  badly 
sewei'ed — The  Ohjoct  of  Disconnection — Disconnection 
dispensed  with  in  w-ell-scwci ed  districts  if  the  house 
drams  are  outside  the  building — Thorough  Veiitihition 
necessary  to  prevent  formation  of  injurious  trfises — llorn- 
sey  Local  Board  and  Intercepting  Traps — Manholes  and 
Inspection  Chambers:  The  details  of  their  proper  con- 
struction— Alternative  Arrangement  in  Lieu  of  Brick 
i\lauiiole — Ventilation  of  House  Drains,  the  Necessity  for 
and  Effect  of — Yario^^s  Methods  of  arranging  Inlets  and 
Outlets — Mica  Yalves — CoiDper-Wire  Guards  for  Ventila- 
tion Pipes — Proper  Size  of  Ventilation  Pipes — iiain-Water 
Pipes  as  Ventilators,  and  the  Proper  Ti-eatment  of. 

The  Discou  ned lou  of  the  House  Drain  from  the  ])iib]ic 
main  seAver  or  fvom  ta  cesspool  or  other  outfall  is 
illustrated  by  the  accompanj-ing  Figs.  19  anil  20. 
Sometimes  sim^ily  an  intercepting  ti'ap  is  hxed,  but 
in  all  good  Avoi'k  a  jiroper  manhole  built  in  bi-ick 
and  cement,  with  an  open  channel  and  intcrce])tiiiii- 
ti-ap  as  shown  in  Fig.  19,  should  be  built  at  A. 

In  towns  should  the  drains  pass  under  the  houses, 
and  especially  if  the  seicers  are  not  well  coiisiri'rtcd 
and  ventilated,  disconnection  of  the  house  drain  is 
particularly  necessary  in  order  that  the  water  settl 
of  the  traps  coimected  with  the  internal  sanitary 
fittings  of  the  house  may  be  relieved  fi'om  the 
pressure  of  the  sewer-gas,  which  oftentimes  is  snlli- 
ciently  great  to  force  through  the  seal  and  thus 
enter  the  house. 

Of  course  the  idea  of  disconnecting  the  house 
drains  from  the  main   sewer  is  to  prevent  the 
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passage  of  scwoi-  gas  and  disease  gei'ras  tliroiigli 
the  draiiis  from  house  to  house.  Where  the  sewers 
are  not  ventilated  and  the  house  drains  are  not  in- 
tercepted typhoid  fever  is  said  to  be  more  prevalent, 
tliijse  towns,  therefore,  showing  a  higher  death  nite. 

In  the  ease  of  a  now  or  developing  district  all 
drains  may  be  kept  entirely  outside  the  house,  and  the 
intercepting  trap  may  be  dispensed  with  altogether; 
in  fact,  soil  pipes  if  properly  jointed  may  be  carried  to 
ridge  of  roof  and  made  to  ventilate  the  sewers.  The 
best  way  to  be  freed  from  sewer  gas  is  to  fhorninjldy 
rent  Hate,  and  thus  prevent  anything  in  the  form  oi 
injurious  gases  being  generated.  To  ensure  this  a. 
continuous  current  of  air  should  be  always  jDassing 
through  the  drains  from  end  to  end,  and  no 
air  in  any  part  of  the  pipes  should  be  allowed 
to  stagnate.  The  principle  of  trajjping  is  ojj- 
posed  to  this,  and  therefore  is  not  a  good  tine. 
The  Hornsey  Local  Board  recently  passed  a  i-eso- 
lution  in  favour  of  abolishing  the  intercepting  trap, 
and  asked  the  Local  Cxovernment  Boai'd  to  alhnv 
them  to  expnnge  the  bvedaw  making  the  pro\  isi(ni 
of  the  trap  compulsory.  The  Local  Grovernnient 
Board,  however,  refused  to  assent  to  the  application. 

In  Fig.  19  an  intei'ceping  trap  is  used  to  trap  off 
the  main,  and  the  fresh  air  enters  the  house  drain  at 
the  manhole  -I,  and  passes  out  at  B,  thus  making  a 
continuous  circuit  of  fresh  air  in  these  drains. 

Wherever  there  is  a  bend  in  the  conrse  of  a  drain 
there  should  be  an  inspection  chamber  liuilt,  so  as 
to  afford  means  for  inspection  and  cleansing  with 
rods,  &c.,  should  it  be  necessai'y  ;  but  a  system  of 
drainage  pr(;])erly  laid  down  on  scientific  lines  will 
be  found  to  give  little  or  no  ti'0ul)lc  to  anyone. 

All  manholes  and  inspection  chambers  should  be 
built  of  non-absorbent  material  fwhite-glazed  liricks 
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arc  best),  so  as  ii)  ])i-ovL!iit  tlio  absorption  uf  foa] 
liquids,  c^c.  Tbu  opcMi  cliaiiiiel  sbould  he  of  wliite- 
glazed  stouewiiro  and  the  Ijrickwork  set  in  Portbmd 
cement.  Manholes,  of  course,  sbould  lie  waterlit^'ld , 
like  tbe  drains. 

Pigs.  21,  22  and  2o  illustrate  tbe  details  of  tbe 
construction  of  a  numbole  3  ft.  by  2fi.  5  in.,  iu  Ijrick 
and  cement,  witb  intercoiiting  trap.     For  tlie  sake 
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Fig.  21. 

of  clearness  tbe  Itrancb  drains  ai-c  not  sbown  in  tlic 
section.  If  it  is  necessary  to  have  tbe  iron  cover 
made  airtio'bt,  it  sbould  be  set  in  Eussian  (allow 


!iiul  screwed  dtnvn,  and  an  alternative  G  in.  air  inlet 
may  bo  arran,o-ed  as  in  Fig.  21  and  carried  to  a  lieiglit 
of  abont  7  ft.  above  tlic  gnuind  level  against  .some 
neighbouring  ^\•all,  and  titted  ^vith  a  mica  valve  at- 
toj)  to  guai'd  again.st  airy  bade  draught. 

'  \ 


6 

Vie.  22. 


^Vliere  a  manliole,  etc.,  as  abo\'e  described  would 
be  too  expensive,  an  ai-rangement  as  illusti-ated  in 
Fig.  "i-i  may  be  used  as  an  alternative ;  but,  of 
course,  is  not  so  good  as  the  manhole,  not  affording 
c(|ual  facilities  for  inspection  and  foi'  plugging  the 
(h-aiii  wlien  a  test  is  required. 

THI-:   VEKTIL.XTrOX   HI'  DItAIXS. 

Oftentimes  the  ordinary  l)uikler  does  not  see  the 
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necessity  for  a  continuous  caiTCiit  of  fresh  air  How- 
ino-  from  end  to  end  of  all  drains,  and  foi-  various 


MANHOLE  COV£R 
Fig.  23a. 


lint  detail,  unless  it  is  absolutely  insisted  n])on.  Wi:li- 
ont  sucli  ventilation  no  amount  of  "  trappin-'  '  will 
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t'Ffoctuallv  e\e-liule  foul  gases  t'nnn  our  a\vcl]iii,i;-s. 
l]v  a  thori.n.ii'li  systL-m  of  ventilation  all  gases 
formed  in  ilie  drains  are  carried  away,  the  sewage 
becomes  oxidised,  and  further  decomposition  is  pre- 
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vented.  Two  o])enings  at  least  are  necessaiy  I'or 
ventilati(jn  —  r/-.,  an  ivJi'l,  which  is  best  arraged  as 
1(_)W  down  as  possil:ile,,  and  an  niitlrf,  which  should 
1)0  carried  i)y  a  straight  ])i]ie  to  the  ridge  of  the  rooF. 


Figs.  25,  26  and  27  show  the  various  methods  of 
amxngiug  inlets  and  outlets,  the  exact  position  of 
which,  however,  depends  on  the  special  circum- 
stances of  each  particular  case,  but  care  should  he 
taken  to  select  a  place  for  the  inlet  where  it  will 
not  get  blocked  with  rubbish,  or  where  any  back 
draught  would  not  be  a  nuisance.  A  mica  valve 
(Fig.  28)  may  be  used  if  the  inlet  must  unavoidably 


Fig.  28. 


be  hxed  near  a  window,  door,  or  footpath,  to  mini- 
mise the  effects  of  any  air  blowing  back  from  the 
drain,  as  the  valve  is  thereby  temporarily  closed. 
These  valves  require  attention  and  are  not  recom- 
mended except  in  these  special  positions.  Outlets 
should  also  be  fixed  away  from  chimneys,  windows, 
or  other  openings,  and  should  stand  alone  in  order 
that  the  air  may  blow  fi^eely  across  the  top,  thus 
creating  an  ascent  in  the  pipe.  The  best  finish  for 
the  tf)p  is  a  copper-wire  guard  to  keep  out  birds,  &c. 
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Ventilating  pipes  should  not  diminisli  in  size  as 
they  go  up,  but  should  be  continued  to  ridge  of  roof 
the  size  of  the  soil  ])ipe,  and  should  not  l)e  less 
tlian  4 in.  in  diameter.  Avoid  all  sharp  bends  or 
angles  of  any  kind. 

Rainwater  pipes  should  never  be  used  for  venti- 
lating the  drains,  as  they  usually  terminate  in  such 
places  as  would  admit  drain  air  into  the  house.  All 
rainwater  pipes  should  discharge  in  the  open  air 
with  a  proper  shoe  over  the  water  seal  of  a  gully 

trap.  . 

In  ventilating  di-ains  it  is  advisable,  where  possible, 
to  so  arrange  that  the  current  of  air  passing  through 
shall  flow  in  the  same  direction  as  the  sewage.  The 
arrangement  sketched  in  Fig.  27  would  be  found  to 
work  more  satisfactorily  than  that  in  Fig.  26. 
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CHAPTER  VI. 
THE   LAYING   OF  DRAINS. 

Level  of  "Outfall"  the  First  Consideration — Proper  Coii- 
uection  of  Branch  Drains — V  JunoDions — Mr.  Latham's 
Rule  for  Forming  Junctions — Preparing  Trench  and 
Gradient  with  Boning  Rods — Concrete — Method  of  Laj'- 
iug  the  Pipes — Construction  of  Drains  unavoidably  under 
Houses  —  Pipe  Jointing — Precautions  in  Applying  the 
Hydraulic  Test— On  the  Setting-Up  of  "  Sight  Rails." 

When  designing  a  system  of  house  drainage  one 
of  the  fii'st  considerations  is  the  level  of  the  "  out- 
fall," as  this  will  decide  the  gradient  of  the  drains 
fiowino'  into  it.    Branch   drains  should  enter  the 


Fig.  29. 


sewer  at  about  two-thii'ds  of  its  height  above  the 
invert;  if  a  connection  is  made  lowei'  than  this 
there  will  be  danger  of  its  becoming  blocked.  The 
house  drain  should  connect  with  the  main  sewer  by 
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means  of  a  V  junction,  and  not  a  square  one.  Often- 
times in  jerry  work  a  mere   hole  is  cut  in  the 
side  of  the  sewer,  and  the  house  drain  simply  stuck 
through  (see  Fig.  3).    Mr.  Baldwin  Latham  gives 
the  following  rule  for  foi'ming  bends  and  junctions: 
"  The  centre  fi'om  which  a  branch  on  a  mam  is 
struck  must  be  upon  a  line  at  right  angles  to  the 
centre  line  of  the  main  pipe,  the  mside  of  the  mam 
pipe  meeting  the  inside  of  the  branch  at  a  tangent 
on  a  radius  line  fi'om  which  it  is  struck ;  the  ends 
of  all  curved  pipes  must  be  in  the  direction  of  the 
radius  of  the  curves  with  which  they  are  described. 

In  connection  with  the  laying  of  a  mam,  the  first 
thino-  is  to  excavate  the  whole  trench  to  the  required 
depth  in  as  true  a  line  throughout  as  possible.  The 
bottom  should  be  well  rammed  and  leveled  to  the 
required  gradient.    Pegs  should  be  set  up  at  each 
end  and  boning  rods  used  to  obtain  a  proper  gradient 
throughout.  If  the  ground  is  not  of  a  sound  and  hrm 
nature  at  least  6  in.  of  good  concrete  should  first  be 
put  in  the  trench,  and  the  pipes  then  laid.  ±.ach 
pipe  should  be  carefully  examined  before  laying, 
•IS  the  hydraulic  test  soon  reveals  any  weaknesses 
or  bad  joints.    A  hollow  space  should  be  cut  out 
under  each  socket  in  order  that  the  body  of  the 
pipe  may  rest  on  the  bottom  of  the  trench.  Con- 
crete may  also  be  packed  along  the  sides  of  the 
pipes  to  support  the  body  of  same.    Ihe  pipes 
should  be  laid  with  their  sockets  toward  the  head 

of  the  drain.  ,      .  i        i  , 

Drains  ought  never  to  be  constructed  under  a 
house,  but  occasionally,  as  in  the  case  of  a  terrace 
house,  this  is  unavoidable  ;  in  such  cases,  however, 
special  precautions  should  be  taken  and  the  dram 
should  be  encased  in  good  Portland  cement  con- 
crete    Iron  pipes  (water  main  strength)  may  be 
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used  with  advantage,  the  joints  being  run  in  with 
molten  lead  and  caulked  home. 

Poi-tland  cement  (used  neat)  is  the  proper  material 
for  jointing  stoneware  pipes.  rEach  pipe  requires  to 
be  carefully  wiped  out  after  the  joint  is  made  to  re- 
move any  ridges  of  cement  which  may  be  projecting 
inside.  Pipe  jointing  requii-es  to  be  done  by  men 
accustomed  to  the  work  ;  the  ordinary  mason  on 
iii'st  trial  is  not  as  a  rule  veiy  successful  in  making 
absolutely  sound  joints  such  as  are  required  to  stand 
the  hydrau.lic  test.  A  stoneware  drain,  when  properly 
laid  with  good  materials,  will  stand  several  feet 
head  of  water.  Even  after  the  hydraulic  test  has 
been  applied  and  the  pipes  passed  as  sound,  con- 
considerable  damage  is  fi^equently  done  by  the  work- 
men carelessly  throwing  in  stone  and  other  material, 
and  also  by  ramming.  I  have  found  it  a  good  prac- 
tice to  keep  the  drain  full  of  water  until  the  trench 
is  filled  in,  when  any  lowering  of  the  water  shows 
that  damage  has  been  done  to  the  pipes. 

On  the  Setting  up  of  "  Sight  Bails  "  for  Layiv.g 
Sewers.  —  From  the  section,  prepared  from  levels 
previously  taken  along  tlie  line  of  the  proposed  new 
sewer,  suppose  we  find  that  :  — 

1st. — B  the  top  edge  of  the  "  sight  rail  "  is 
required  to  be  12' 10  (height  of  invert  of  sewer 
above  datum)  plus  lO'OO  (length  of  boning  rod  to  be 
used)  ;  that  is  22' 10  above  datum. 

2nd. — At  G  the  top  edge  of  the  "sight  rail"  is 
required  to  be  11 '09  (height  of  invert  of  sewer 
above  datum)  plus  lO'OO  (length  of  boning  rod)  ; 
that  is  21"09  above  datum. 

Suppose,  also,  the  height  of  the  nearest  Ordnance 
Survey  Ijench-mark  to  work  from  in  order  to  obtain 
the  above  heights  to  be  20'60  above  datum,  as  at 
A  for  example,  then  the  proper  staff  readings  neces- 


Fig.  31. 

}i  and  G  respectively  are  obtained  as  follows  :  — 
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B.  20-50  height  of  O.S.B.M.  on  brick  pier 

at  A 

Add    3-10  staff  reading  ("  back- sight ")  on 
B.M. 

23-60  height  of  plane  of  collimation 
above  datum 
Miniis  22-10  height  at  which  sight  rail  is  re- 
quired to  be  fixed,  as  ascertained 
above  from  the  section. 


rSO  staff'  reading  at  B.* 

G.  23-60  height  of  plane  of  collimation 

Minus  21-09  height  at  which  sight  rail  is  to 
be  fixed 


2-51  staff  reading  at  C  (mark  the 
foot  of  the  staff  and  fix  sight  rail 
as  at  B). 

To  obtain  the  exact  position  of  the  invert  at  any 
point  between  B  and  G,  hold  up  the  boning  staff  so 
that  its  top  edge,  when  sighted,  coincides  with  the 
top  edges  of  sight  rails  B  and  G,  when  the  position 
ofits  foot  represents  the  required  level  of  the  sewer 
invert  at  that  particular  spot. 

*  The  levelling  staS  is  mnved  up  and  down  the  posts  supporting  the 
sight  rail  until  this  reading  is  obtained,  when  the  position  of  the  foot 
of  the  staff  is  marked  on  both  posts  and  the  sight  rail  fixed  in  position, 
its  top  edge  coinciding  with  the  mark  as  shown  in  the  sketch. 
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CHAPTER  VII. 

DISCHARGE  FROM  SEWERS,  FLUSHING, 
CESSPOOL  SYSTEM,  &c. 

Proper  Fall  of  Sewers:  Maguire's  "Decimal"  Rule— Velocity 
of  Flow— Eytelwein's  Formnla— Notes  on  "  Hyrlraulic 
Mean  Depth"  and  "Mean  Velocity"  in  Sewers— Ready 
Means  of  Calculating  Sectional  Area  of  Flow,  Wetted 
Perimeter  and  Hydraulic  Mean  Depth— Flushing  and 
Cleansing  of  Drains— Cesspool  Sy  tern— Solids  Intercept- 
ing Chamber  and  Polarite  Filter  for  Rural  Districts. 

The  Fall  of  Drains  necessary  in  order  that  thej 
shall  be  Pelf-cleansing  is  as  follows: — 

4-iii.  pipes  should  have  a  gradient  of  1  in  30 
6-in/'     „         „         „  „  linlO. 

Magnire's  "  decimal  "  rule  is,  however,  one  easily 
remembered  : — 

Velocity  in  feet  per 
Pipe.   .     Gradient.  minute  about 

4in.  =  1  in  40    278 

6  in.  =  1  in  60    279 

9.in.  =  1  in  90    279 

The  Velocity  of  Floic  in  drains  should  not  be  less 
than  3  ft.  per  second,  and  by  careful  planning  a 
much  faster  flow  than  this  can  generally  be  obtained. 
A  very  useful  rule  for  the  calculation  of  the  dis- 
charge from  drains  and  sewers  is  that  of  Eytelwein. 
It  is  as  follows:  "Multiply  the  hydraulic  mean 
depth  in  feet  by  twice  the  fall  in  feet  per  mile  ;  take 
the  square  root  of  the  product  and  multiply  it  by 
65  ;  the  result  is  the  mean  velocity  of  the  stream  in 
feet  per  minute." 

Note.— This  rule  gives  rather  less  than  the  actual  discharge,  but  in 
calculations  for  any  extensive  scheme  it  is,  of  course,  safer  to  be  under 
the  actual  quantity  than  to  be  in  excess  of  it.  Kutter's  formula  gives 
results  nearer  the  actual  discharge. 
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The  formula  is : —   

Q=A^  XX  2f  X  55  _ 
Where  Q=the  discharge  in  cubic  feet  per  minute. 
^  =  the  sectional  area  of  sewage  flow 
a'=hydiaulic  mean  depth. 

i.e.,  Sectional  area  of  sewage  flow. 
wetted  perimeter. 
/=fall  in  feet  per  mile. 
55  =  a  constant. 
The  hydraulic  mean  depth  of  a  circular  sewer 
flowing  full  is  equal  to  one-fourth  of  the  diameter. 

For  circular  pipes,  the  H.M.D.  when  flowing  full 
is  the  same  as  when  flowing  half-full. 

The  mean  velocity  of  flow  in  circular  sewers  is 
the  same  when  flowing  half -foil  as  when  flowing  f nil . 

Tbe  mean  velocity  of  an  egg-shaped  sewer  flow- 
ing two-thirds  full  is  always  greater  than  the  mean 
velocity  of  same  sewer  flowing  full. 

For  the  purpose  of  calculating  the  sectional  area 
of  flow,  the  wetted  perimeter  and  the  hydraulic 
mean  depth  required  for  the  use  of  the  above 
formula,  the  following  diagrams  of  the  various 
forms  of  sewers  give  the  necessary  decimal  equiva- 
lents,* which  are  of  very  easy  application  and  will 
be  found  convenient  for  ready  reference  and  use. 

The  abbreviations  used  in  the  diagrams  are : — 
C.C.  =  Carrying  capacity. 
H.  =  Height. 

D.  =  Diameter  or  width  at  springing. 
P.C.C.  =  Proportional  carrying  capacity  (the  width, 
D,  at  springing  of  the  arch  =  l  in  each 
case). 


•  Slagg,  "  Sanitary  Work  "  ;  Olive, "  Discharges  of  Circular  and  Egg- 
form  Sewers"  ;  Flynn,  "  Hydraulic  Tables." 


40 


S.A.F.  =  Sectional  area  of  flow. 
W.P.  =  Wetted  Perimeter. 
H.M.D.  =  Hydraulic  mean  depth. 

Flushing  and  Cleansing  of  Brains. — If,  in  designing 
any  scheme  of  drainage,  the  engineer,  owing  to  the 
circumstances  of  the  case,  cannot  obtain  sufficient 
fall  to  keep  the  drains  clear,  then  some  fipecial 
means  of  flushing  must  be  resorted  to,  such  as  the 
erection  of  a  good  automatic  flushing-tank,  which 
will  give  the  necessary  flushing,  say,  once  or  twice  a 
day.  The  illustration  Fig.  35  gives  a  section  of 
Mr.  Roger  Field's  flushing-tank  as  made  by  Messrs. 
Bowes,  Scott  &  Read,  of  Westminster,  which  is 
now  very  generally  used  and  is  found  to  be  a 
very  useful  appliance.  The  tank  is  discharged 
aufcomatically  by  means  of  a  siphon,  and  is  fed  by 
a  small  and  continuous  stream  of  water  from  a  tap 
at  A.  The  contents  are  discharged  suddenly  with 
great  rapidity  into  the  drain,  thus  driving  all  de- 
posit before  it.  The  size  of  the  tank,  of  course, 
should  be  proportional  to  the  length  of  drain  to  be 
flushed,  bearing  in  mind  also  the  amount  of  fall  the 
drain  possesses.  These  flushing  tanks  may  also  be 
obtained  at  a  cheaper  rate  made  of  galvanised  iron. 

The  Cesspool  System. —  Either  to  no  mention  has 
been  made  of  the  well-known  cesspool,  which  has 
been  so  favourite  a  resource  in  rural  districts  to  fall 
back  upon  in  past  years.  Cesspools,  although  per- 
mitted by  the  Public  Health  Act,  1875  (sec.  23  and 
25), ought  never  to  be  made  use  of,  however  well  con- 
structed. The  principle  of  the  cesspool  is  a  most 
insanitary  one,  as  the  collection  and  stagnation  of 
large  quantities  of  decomposing  sewage  is  sure  to 
result  in  a  "  nuisance"  at  some  time  or  other,  more 
especially  so  when  the  long-postponed  emptying  day 
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comes,  giving  rise  to  smells  not  only  "of¥ei)sive" 
but  "  injurious  "  to  the  public  healtb. 

The  practice  of  building  leaky  cesspools,  which 
"require  no  attention"  but  permit  of  the  soakape 
of  the  sewage  into  the  neighbonring  earth,  is  a  most 
dangerous  one,  as  the  local  springs  and  water 
sources  are  almost  sure  to  be  thereby  badly  con- 
taminated. Typhoid  fever  is  particularly  well 
known  to  be  conveyed  throughout  whole  districts 
from  this  cause  alone,  carrying  off  its  numerous 
victims,  or  leaving  others,  who,  although  surviving 
the  disease,  yet  find  themselves  to  be  considerably 
weaker  constitutionally  than  they  were  prior  to  the 
attack. 

In  districts  where  there  are  no  sewers  a  small 
solids  intercepting  chamber  may  be  constructed,  as 
shown  in    Fig.  36,  having  the  bottom  smoothly 


Fig.  36. 

cemented,  from  which  the  solids  may  be  easily  and 
regularly  scooped  out  and  carried  away  or  used  on 
the  land.  The  effluent  may  be  passed  on  to  a  small 
polarite  filter-bed,  after  leaving  which  it  is  fit  to  be 
turned  into  any  natural  watercourse. 
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CHAPTER  VIII 

ON  THE  TESTING  OF  DRAINS. 

General  Remarks — Testing  always  Necessary  for  a  Thoroup;h 
Examination — "  Water  Test,"  and  the  Method  of  Its 
Application — Drain  Plugs — India-Riibber  Bags — Examina- 
tion of  Old  Drainage  Systems — Smoke  Test  and  Its 
Application  —  Common  Defects  as  Revealed  by  Smoke 
Test — Smoke  Rockets — Chief  Points  to  Note  when  Ex- 
amining the  Sanitary  Condition  jf  a  Building. 

"The  reliable  and  successful  drain-tester  must 
possess  a  certain  amount  of  inventive  ability  and 
be  of  ready  resource ;  above  all,  he  must  have  great 
patience,  and  must  find  out  everything  for  himself 
as  indicated  by  the  tests,  and  not  take  anything  for 
granted  ;  and  information  given  to  him  by  those 
who  profess  to  know  should  be  gratefully  received ; 
but,  at  the  same  time,  he  should  satisfy  himself  of 
its  accuracy  and  value."* 

The  only  reliable  method  of  making  a  thorough 
examination  of  the  ivorhmansMp  connected  with  the 
drainage  of  a  building  is  by  the  careful  application 
of  suitable  "  tests."  However  experienced  an  engi- 
neer may  be,  he  cannot  ascertain  much  by  mere  in- 
spection, except  as  to  the  general  arrangement  and 
design. 

Most  sanitary  authorities  now  have  bye-laws 
preventing  drainage  works  being  covered  in  until 
they  have  been  tested  and  passed  by  an  efficient 
officer.  All  drains  should,  however,  be  again  tested 
when  the  house  is  occupied,  and  should  afterwards 
(if  possible)  be  tested  annually,  especially  if  any 
part  of  the  drain  runs  under  the  building. 


*  Sanitary  Secord,  April  15,  1883. 
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The  "  Wafer  Test:'— When  the  cement  is  properly 
set  and  before  any  earth  is  filled  in,  every  new 
drain  should  be  tested  with  water  pressure,  the 
pipes  and  ioints  should  be  able  to  bear  a  pressure 
of  at  least  5  ft.  head  of  water.  This  test  is  applied 
by  stopping  the  lower  end  of  the  dram  (just  above 
tbe  "intercepting  trap")  with  a  drain  plug  or  air 
bag  Drain  plugs  csiii  be  obtained  with  rubber  bands, 
which  can  be  expanded  or  contracted  by  means  of  a 
thumb-screw  arrangement  to  fit  the  dram.  Ihe 
indda-Tuhher  bags  are  inflated  with  a  small  hand 


Fig.  37. 

air-pump  after  being  inserted  into  the  drain._  These 
bags  are  particularly  handy,  because  of  their  port- 
ability. The  drain,  having  been  properly  p  ugged 
should  next  be  filled  with  water  to  the  level  of  he 
top  of  the  lowest  gully  trap  (or  to  the  level  of  the 
h  i  ghest  if  the  lower  ones  can  be  plugged) ,  and  the  level 
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noted  by  a  mark  or  other  method  (care,  of  course, 
being  taken  to  stop  any  further  inflow  of  water).  If 
the  water  remains  at  an  uniform  level  forareasonable 
time  (say  about  two  hoars)  the  drain  is  sound.  The 
water  should  be  retained  in  the  pipes  till  after  the 
"  filling  in  "  is  completed  to  make  sure  they  are 
not  disturbed  by  careless  workmen.  The  drain  in- 
spector should,  however  (if  he  does  not  see  the 
pipes  being  filled),  see  the  discharge  of  the  water  on 
removing  the  plug,  in  order  that  he  may  be  sure 
that  all  the  pipes  were  fully  charged  and'  that  the 
test  was  a  fair  one. 

When  the  system  of  drainage  is  a  large  one,  and 
cannot  be  tested  at  one  time,  it  should  be  done  in 
sections,  the  plug  being  inserted  at  the  inspection 
chambers. 

If  a  branch  drain  communicates  with  a  gullj  at  a 
lower  level  than  others  on  the  main  pipe,  the  lower 
gully  may  be  plugged,  so  that  the  test  may  reach 
to  the  highest  parts  of  the  drain.  Circular  gullies 
are  much  preferable  to  the  ordinary  square  ones,  as 
they  are  easily  plugged  and  more  self- cleansing. 

When  a  portion  of  a  drain  is  required  to  be  tested 
and  covered  in  before  the  whole  can  be  laid,  a  bend 
and  two  lengths  of  pipe  may  be  temporarily  fixed 
in  order  to  obtain  the  necessary  head  of  water. 

When  testing  new  drains  the  inspector  shoald 
also  note  the  arrangement  and  size  of  the  drain, 
the  gradient,  and  the  inside  of  the  pipes,  as  far 
as  possible,  to  see  that  they  are  clear  of  pieces  of 
cement  or  other  rubbish. 

The  proper  examination  of  an  old  drainage 
system  h  a  matter  of  much  greater  difficulty,  and 
often  requires  more  time  and  labour  than  is 
generally  at  first  anticipated.  No  such  examina- 
tion can,  however,  he  considered  complete  until  every 
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drain,  branch,  soil,  ventilating  or  waste  pipe  has 
been  traced  and  tested  from  end  to  end.  tor  this 
work  the  "  ^lohe  test "  will  be  found  most  service- 
able- it  reveals  defects  which  inspection  alone  oou.d 
not  detect,  and  is  particularly  helpful  m  tracing:  the 
course  of  the  drains.  The  absence  of  smells  is  no 
.guarantee  that  the  house  is  free  from  sewer  gas  or 
that  the  drains  are  sound.  If  smoke  escapes  it  is 
clear  that  the  drain  is  defective  and  that  dram  air 

When^about  to  apply  the  smoke  test,  first  close 


Fig.  38 

all  the  doors  and  windows,  and  if  the  drain  has  an 
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intercepting  trap  the  smoke  machine  should  be  ap- 
plied there,  or,  if  more  convenient,  it  may  be  applied 
to  a  gully,  the  -water  seal  being  removed  for  the 
purpose  with  a  syringe  or  damp  cloth.  A  method 
which  I  have  found  very  convenient  is  to  have  a  small 
hole  (about  2ft.  from  the  ground)  cast  on  the  air  inlet 
pipe  at  the  manhole  and  fitted  with  a  screw  cap.  The 
india-fubber  tube,  T  (having  a  ferrule  with  thread 
at  its  end),  may  be  screwed  on  as  at  B,  thus  making 
an  easy  and  quick  method  of  connection,  as  no  gullies 
or  manholes  need  be  interfei^ed  with.  The  mica  valve 
air  inlet  A,  which  is  best  kept  about  7  ft.  from  the 
ground,  would,  of  course,  be  stopped  with  a  damp 
cloth  or  stiff  clay  in  the  usual  way. 

If  there  is  no  intercepting  trap,  the  drain  should 
be  plugged  off  from  the  main  sewer  or  the  smoke 
will  be  driven  away  into  the  latter,  and  the  house 
drain  will  not  be  undergoing  a  reliable  test.  The 
cotton  waste  or  tobacco  cloth  being  well  alight  and 
made  to  smmdder  properly,  an  assistant  may  be  left 
to  work  the  asphyxiator  at  a  moderate  and  uniform 
speed.*  Whilst  the  drain  i.s  being  filled  with  smoke 
make  a  sketch  plan  of  the  building,  and  mark  on  it 
the  position  of  all  gnliies,  soil  pipes,  ventilating  and 
waste  pipes,  also  the  coarse  of  the  drain  when  it 
has  been  ascertained.  In  oi^der  to  confine  the  smoke 
under  pressure  in  the  pipes,  stop  down  all  ventila- 
tion pipes,  soil  pipes,  or  mica  valves,  with  clay  or  a 
damp  cloth  after  the  smoke  has  been  seen  to  issue 
freely  from  them. 

During  the  examination  take  note  of  all  the 
sanitary  fittings — e.g.,  waterclosetf,  sinks,  baths, 
wastes,  &c  ,  and  make  sketches  of  important  details. 
Also  take  note  of  any  leakages  of  smoke  there  may 


*  If  it  is  worked  too  fast  the  cloth  will  be  made  to  blaze  instead  of  to 
tmoulder,  and  then  little  or  no  smoke  will  be  produced. 
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be;  these  often  appear  in  a  few  minutes  from  the 
commencement  of  the  test.  A  few  of  the  more 
common  defects  met  with  are:  Soil  pipes  fixed 
inside  houses,  defective  joints  in  soil  pipes  and  drains, 
soil  pipes  or  ventilating  pipes  badly  placed  and 
having  numerous  bends,  cellar  drains  not  discon- 
nected, waste  pipes  not  properly  trapped,  rain-water 
pipes  connected  diiectly  into  the  drains.  In  testing, 
care  should  be  taken  that  the  smoke  has  actually 
passed  into  ever_>  branch  drain  and  that  it  is  close 
up  to  the  top  of  every  "  fitting."  To  ascertain  this, 
the  water  may  be  temporarily  removed  from  a  trap, 
which  is  quickly  and  easily  done  with  a  syringe. 

in  difficult  positions,  where  the  circumstances  pre- 
vent any  other  method,  it  is  necessary  sometimes 
to  apply  the  smoke  test  from  the  roof,  either  at  a 
soil  pipe  or  ventilation  pipe. 

For  testing  short  lengths  of  jjipe  "  smoke  rockets  " 
are  useful,  owing  to  their  portability. 

When  the  test  and  examination  are  completed  all 
ti^aps  should  be  re-charged,  ventilating  pipes  un- 
stopped, and  any  apparatus  or  fittings  interfered 
with  replaced  as  found. 

The  following  is  a  brief  summary  of  the  chief 
points  upon  which  to  obtain  information  when  ex- 
amining the  sanitary  condition  of  a  building  : — 
Obtain  a  plan  of  the  drains,  if  possible,  or  obtain 
information  from  any  person  acquainted  with 
the  drainage  arrangements  of  the  place. 
Ascertain  if  there  are  rats  in  the  house  or  if  there 

are  bad  smells. 
Note  the  position  and  course  of  the  drains. 
Al.so  the  position,  arrangement,  and  soundness  of 

soil  or  ventilating  pipes. 
Are  there  any  privies  or  cesspools  near  the  building, 
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or  gnllies  in  the  scullery,  basement  or  cellars, 

or  any  drain  under  the  house  r 
If  there  is  a  well  near,  take  a  sample  of  the  water 

for  analysis. 
Examine  all  rain-water  tanks.* 

Ascertain  position  ot  the  outfall  of  the  drain, 
whether  into  a  sewer  or  cesspool. 

Examine  and  note  particulars  of  cesspools  (if  any)  ; 
is  it  leaky  or  likely  to  contaminate  water  sources  ? 

Of  what  material  is  the  drain  constructed?  Is  it 
sound,  properly  laid,  with  good  gradient,  true 
in  line,  and  properly  ventilated  ? 

Are  there  inspection  chambei's  at  all  bends  in  the 
course  of  the  drain  ? 

Is  there  a  thorough  system  of  ventilation  for  the 
waterclosets  ? 

Notice  the  position  of  the  closets,  the  form  of  appa- 
ratus, the  force  of  the  flush,  safes  and  overflows, 
and  if  flushed  by  separate  cistern  disconnected 
from  domestic  supply. 

Examine  all  cisterns,  note  the  arrangement  of  the 
overflow,  if  fitted  with  a  cover,  and  if  the  cis- 
tern is  in  an  easily-accessible  place. 

Examine  and  trace  all  waste  pipes,  noting  if  they 
are  properly  trapped,  fitted  with  back  air  pipes, 
and  discharged  over  gullies  outside  the  building. 

*  I  onoe  found  a  waste  pipe  from  a  chemical  laboratory  connected 
into  a  rain-water  tank,  the  water  of  wliich  was  used  for  domestic  pur- 
poses.   This,  of  course,  was  most  dangerous. 
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CHAPTER  IX. 

GENERAL  RULES  REGARDING  HOUSE 
DRAINAGE. 

1.  Draias  should  be  set  out  true  in  line  and 
gradient  from  point  to  point,  and  laid  with  best 
stoneware  salt-glazed  socketed  pipes  (not  earthen- 
ware or  fire-clay),  jointed  in  Portland  cement,  on  a 

6-in.  bed  of  concrete. 

2.  Drains  should  not  be  constructedunderany  build- 
ing except  in  cases  where  any  other  mode  of  con- 


FiG.  39. 

struction  may  be  impracticable,  and  in  such  cases 
should  be  surrounded  with  concrete. 

3.  Drains  should  have  as  good  a  fall  as  possible, 
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never  less  thcan  1  in  60;  it  is  desirable  to  obtain 
1  in  40  wherever  possible.  If  a  sufficient  fall  can- 
not be  obtained,  one  of  Field's  automatic  flushing 
tanks  should  be  fixed  at  the  head  of  the  drain. 

4.  The  jointing  of  the  pipes  should  be  executed 
with  great  care,  in  neat  cement.  Each  pipe 
should  be  jointed  separately.  It  should  be  seen 
that  no  cement  is  left  projecting  inside  the  dram, 
and  that  the  joint  is  good  all  round.  Sometimes 
tarred  gaskin  is  used  to  prevent  the  entrance  of 
cement  into  the  pipes;  Hassall's  patent  joints 
are  good  where  running  water  or  sewage  has  to  be 
contended  with. 

6.  When  the  pipes  are  laid  (having  allowed  time 
for  the  cement  to  set— t  ;'^.,  from  one  to  seven  hours) 
they  should  be  tested  by  filling  them  with  water. 
The  water  should  be  retained  in  the  pipes  till  the 
"filling  in"  is  completed,  so  that  any  fracture 
caused  by  careless  workmen,  ramming,  &c.,  may  be 
at  once  observed. 

6.  Where  drains  pass  through  walls  it  is  import- 
ant to  turn  relieving  arches  over  them  in  case  of 
settlement  in  the  wall,  which  would  in  all  probability 
fracture  the  dram. 

7.  Pipes  should  in  no  case  be  cut  for  the  purpose 
of  forming  junctions  with  branch  drains,  but  these 
should  always  be  made  with  proper  junction  pipes. 
All  right-angled  junctions  should  be  avoided. 
Junctions  should  be  V-shaped,  and  inspection 
chambers,  with  covers,  should  be  provided  at  all 
junctions  and  bends. 

8.  Dummy  junctions  (for  future  branch  drain.'*) 
should  be  closed  with  pi^oper  discs  solidly  jointed. 

9.  Where  bends  or  junctions  occur  in  the  length 
of  the  drain  a  small  extra  dip  may  be  given,  to 
counteract  the  efFects  of  friction. 
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10.  When  a  drain  varies  in  size — e.g.,  when  a  4-in. 
is  increased  to  a  6-in.  pipe — the  proper  taper  pipe, 
made  for  the  purpose,  should  always  be  used. 

11.  It  IS  well  to  have  siphons  a  size  smaller  than 
the  pipes  in  front  of  and  behind  them  ;  this  will  in- 
crease the  scouring  effect  through  the  siphon. 

12.  There  should  be  no  entrance  into  the  drain  by 
gullies,  soil  pipes,  &c.,  inside  the  house. 

13.  House  drains  should  be  properly  disconnected 
from  the  main  sewer  by  a  suitable  intercepting  trap 
(having  a  good  cascade  action),  built  in  a  manhole 
of  brick  and  cement,  with  open  white  glazed 
channels  and  cast-iron  airtight  cover.  Manholes, 
of  course,  should  be  outside  the  building,  but  the 
exact  position  must  be  guided  by  circniustances. 

14.  At  least  two  cpenings  (one  at  manhole  and 
another  at  head  of  drain)  should  be  provided  foi^  the 
thorough  and  continuous  ventilation  of  the  drains. 

15.  Rain-water  pipes  should  never  be  used  for  the 
purpose  of  ventilating  drains,  but  should  be  discon- 
nected at  the  foot  and  made  to  deliver  in  the  open 
air  over  a  properly-trapped  gully. 

16.  When  drains  pnss  near  trees  and  shruV-s 
special  care  should  be  taken  in  the  jointing  to  pre- 
vent the  roots  entering  and  stopping  the  drain. 

17.  The  site  of  a  building  should  he  underdrained 
with  agricultural  pipes,  to  carry  off  all  snb.soil  water, 
and  the  floors  of  the  basement  afterwards  concreted 
and  asphalted.  This  subsoil  water  should  not  be 
discharged  into  a  soil  drain,  neither  should  the 
water  of  the  areas  around  the  house,  except  in  cases 
where  any  other  method  is  impracticable,  and  then 
the  subsoil  drain  should  be  effectually  disconnected 
from  the  house  drain  by  interposing  a  suitable  trap. 

18.  The  overflow  of  any  well,  cistern,  or  rain- 
water tank  should  not  under  any  circumstances  be 
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directly  connected  with  a  soil  drain,  but  should 
discharge,  first  of  all,  in  the  open  air  over  a  gully 
trap. 

19.  In  re-laying  the  drains  of  an  old  building, 
where  brick  or  stone  drains  obtain,  the  whole  of  the 
brick  or  stone  work  should  be  removed,  together 
with  all  sodden  earth  ;  and  fresh  gravel,  or  other 
clean  material,  should  be  thrown  in  and  well 
rammed. 

20.  The  waste  pipes  or  overflows  of  all  closet  trays, 
bath  wastes,  lavatories,  sinks,  cisterns  and  cistern 
trays,  should  always  deliver  themselves  in  the  open 
air.  Cistern  overflows  are  now  required  to  dis- 
charge as  "warning"  pipes  by  most  water  companies. 

21.  It  is  very  important  and  necessaiy  that  all 
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bath,  sink  or  lavatory  wastes,  although  discharged 
over  an  open  Rully,  should  be  properly  trapped 
immediately  under  the  fitting,  as  at  A  in  Fig.  40.  If 
the  vertical  drop  of  the  pipe  B  is  very  great,  it  will 
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also  be  found  necessary  to  put  a  back  air  pipe  to 
prevent  siphonage  of  the  trap  (see  Fig.  40).  These 
are  important  details  in  plumbing  which  are  fre- 
quently ignored. 

22.  Soil  pipea  should  have  air  and  water  tight 
joints,  be  fixed  outside  the  house,  carried  up  full  size 
without  bends  to  ridge  of  roof,  away  from  dormer 
windows,  skylights  or  chimney  stacks,  and  be  pro- 
tected with  a  wir-e  cap  on  top. 

23.  Waterclosets  should  be  confined  to  one  part  of 
the  house,  and  built  over  each  other  as  much  as 
possible,  projecting  out  from  the  house  in  an  annex  ; 
or  better  if  kept  outside  altogether.  They  should 
never  be  permitted  to  remain  in  the  centre  of  a 
house.  Closets  should  be  provided  with  an  inlet 
and  an  outlet  for  free  ventilation.  All  seats  should 
be  hinged,  and  risers  are  better  done  away  with 
altogether  ;  they  are  not  necessary  with  an  improved 
modern  basin,  and  the  space  under  the  seat  is  much 
more  likely  to  be  kept  clean. 

24.  The  use  of  grease  traps  for  scullery  sinks, 
cannot,  as  a  rule,  be  recommended,  as  they  reqnire 
for  their  effectual  working  more  attention  than  they 
are  likely  to  get,  and  oftentimes,  therefore,  become 
a  nuisance. 
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CHAPTER  X. 


USEFUL  HYDRAULIC  MEMORANDA. 

Freezing  point  of  water  under)   ^  Yah.  (0  deg.  C.) 

one  atmosphere   3 

Boiling  point  of  water  under  )   ^  212  deg.  Fah.  (100  deg.  C.) 
one  atmosphere   3 

British  standard  temperature  1   ^   52  deg.  Fah. 

of  water  3 

Point  of  maximum  density  of ")   _  39.2  jeg.  Fah.  (or  4  deg.  C.) 


Water  expands  from  8  to  10  per  cent,  in  freezing.  This  ex- 
pansion is  almost  irresistible,  hence  the  bursting  of 
water  pipes,  &c.,  during  frosty  weather. 

Weight  of  1  cubic  foot  of  pure  water  at  62  deg.  Fah.  = 

62-5  lbs.  =  -0278  ton.* 
1  cubic  foot  of  water  =  6-25  gallons. 

1  gallon  =  10  lbs.  =  'le  cubic  foot  =  277-274  cubic  inches. 
224  gallons  =  1  ton  =  35-9  cubic  feet. 

The  average  annual  rainfall  for  England  is  usually  taken  at 
30  inches. 

Rainfall  in  inches  x  -52  =  gallons  per  square  foot. 

1  inch  of  rain  over  100  square  feet  of  surface  -=>  52  gallons. 

1  inch  of  rain  over  an  acre  of  surface  =  100  tons  of  water 

(approximately). 
1  inch  of  rain  over  an  acre  of  surface  =  3630  cubic  feet  of 

water. 

!  inch  of  rain  over  an  acre  of  surface  =  22650  gallons. 


water 


•  In  1890  the  Board  of  Trade  fixed  the  weight  of  water  at  1  cubic  foot 
=  62-2786  lbs.  at  62  deg.  Fah.  barometer,  30  in.  of  mercury. 
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Sectional  area  of  flow. 

"  Hydraulic  Mean  Depth  "  in  sewers  =  — —  ;  :  " 

Wetted  perimeter. 

The  H.M.D.  of  a  circular  seiver  when  flowing  full  is  the  eanie 
as  when  flowing  half  full— viz.,  one-fourth  of  the 
diameter  in  each  case. 

In  designing  a  system  of  servers  for  any  district  the  following 
are  some  of  the  chief  points  to  be  taken  into  considera- 
tion : — 

Area  of  the  district  to  be  drained. 

The  nature  of  the  ground  the  sewer  is  to  be  laid  in,  a  care- 
ful inspection,  and  sections  should  be  made  so  as  to 
secui'e  the  best  route  and  fall  obtainable. 

The  present  population,  the  probable  future  population, 
and  sewage  flow  therefrom. 

Note. — The  population  generally  equals  about  five  times  the  number 
of  dwelliug  houses,  and  the  quantity  of  sewage  may  be  reckoned  at 
about  30  gallons  per  head  per  twenty-four  hours  (varying  according  to 
locality). 

The  amount  of  rainfall  likely  to  enter  the  sewers  must 
also  be  taken  into  account.  This  will  vary  as  the 
nature  of  the  soil  and  as  the  paved  surfaces,  but  if 
the  "  separate  system  "  of  di'ainage  is  carried  out  in 
the  district  it  is  usual  to  admit  into  the  sewers  only 
the  rain  water  from  the  rear  of  buildings. 

From  careful  considerations  and  calculations  in  respect 
to  such  points  as  the  above  is  deduced  the  proper  size  and 
fall  of  the  sewer  necessary  for  the  district  to  be  drained. 

The  Areas  of  Circles  are  to  one  another  as  the  squares  of 


their  diameters  ;  therefore  an  18-in.  sewer  is 


four  times  more  capacious  than  a  9-in.  sewer. 

To  find  the  quantity  (in  gallons)  of  water  contained  in  a  pipe  : 
(Diameter  in  inches)^  x  ■034:  x  length  in  feet. 


To  find  the  weight  of  water  contained  in  sewers  in  lbs,  per  foot 
r  un ; — 

(Diameter  in  inches)"  x  •34. 
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To^find  the  prcgsurc  in  lbs.  tu  be  overcome  in  oriiaing  water  by 
pumping  : — 

(DiaBieter  of  pump  barrel  in  inches) 2  x  -34  x  vertical 
height  in  feet. 

To  find  contents  in  gallons  of  a  rectangular  tank  or  cistern  : — 
Length  x  breadth  x  depth  x  6'25. 
J\^B. — Dimensions  in  feet. 

The  pi-essnre  on  the  side  of  a  tank  containing  any  liquid  is 
equal  to  the  weight  of  a  column  of  the  liquid,  whose 
base  equals  the  area  pressed,  and  whose  height  equals 
the  depth  of  the  centre  of  gravity  of  the  area  pressed 
below  the  surface  of  the  liquid. 

EXAMPLE.— The  dam  of  a  reservoir  is  300  yards  long ;  the  rectangular 
face  e.Tiposed  to  the  water  slopes  dovifnwards  at  an  anprle  of  45  deg. 
What  is  the  total  pressure  on  the  dam  when  the  water  is  20  ft.  deep? 

Length  of  sloping  side  of  reservoir  =  a/  20"  +  20»  =  28-2842712  ft. 

Area  of  side  pressed  =  28-2842712  x  900  ft.  =  25455-84408  square  feet. 
Depth  of  centre  of  gravity  of  "  area  pressed"  below  surface  of  waker 

=  10  ft. 
1  cubic  foot  water  =  62-5  lb. 

.-.  Total  pressure=25455-84408  x  10  x  02-5  =  15909902-55  lbs.  =  7102-6  tons. 

The  Centre  of  Pressure  on  the  side  of  a  tank  of  water  is 
two-thirds  depth  of  water  from  its  surface. 

To  find  the  pressure  in  lbs.  per  square  inch  of  a  column  of  water  : 
Height  in  feet  x  -434. 

The  Atmos'pheric  Pressure  =  1.5  lbs.  per  square  inch  =  34  ft. 
34  ft. 

head  of  water  =  =  30  inches  of  mercury  (the 

13'o 

standard  height  of  the  mercurial  barometer). 
N.S. — 13-6  is  the  specific  gravity  of  mercury. 
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CHAPTER  XI. 

Smopsis  of  the  Local  Government  Board  Model  Bye-Laws  Cinder 
157th  Sec.  of  PuUic  Health  Act,  1875)  as  to  the  Samtary  Con- 
strMtion  and  Drainage  of  New  Bnildmijs  .— 

No  new  building  to  be  erected  on  a  site  filled  up  with  any 
material  impregnated  with  tcccal,  animal  or  vegetable 
matter. 

The  whole  site  to  have  a  6-in.  layer  of  cement  concrete. 

Note.— This  is  to  resist  the  rising  ot  ground  air  and  damp. 
Every  wall  of  a  new  building  must  have  a  proper  damp- 
course  of  sheet  lead,  asphalte,  slates  laid  in  cement,  or 
other  durable  material  impervious  to  moisture. 
There  must  be  sufficient  open  space  about  buildings  to  secure 
free  circulation  of  air  and  ventilation  of  the  building.  The 
depth  of  space  at  the  rear  of  buildings  is  regulated  by  the 
height  of  the  building. 
The  subsoil  of  the  site  of  a  new  building  (if  the  dampness 
of  the  site  renders  such  a  precaution  necessary)  must  be 
drained  by  means  of  suitable  earthenware  field  pipes,  but 
such  subsoil  drain  is  not  to  communicate  directly  with 
any  sewer,  drain  or  cesspool. 
Every  building  must  be  efficiently  spouted  to  keep  it  dry. 
House  drains  to  be  of  good  sound  glazed  stoneware  sockete^d 
pipes,  of  not  less  than  4  in.  diameter,  to  be  laid  m  concrete, 
to  haVe  proper  fall  and  watertight  joints.  No  right-angled 
drain  junctions  to  be  used. 
Drains  are  not  to  pass  under  houses,  unless  any  other  mode 
of  construction  is  impracticable,  in  which  case  they  must 
be  imbedded  in  concrete,  and  be  ventilated  at  each  end. 
All  inlets  to  drains  (except  ventilation  openings)  to  be 
trapped. 

House  drains  to  be  effectually  trapped  from  the  main  sewer 
and  to  be  effectually  ventilated  by  means  of  at  least  two 
untapped  openings-one  at  ground  level  on  house  side  of 
the  intercepting  trap,  the  other  carried  off  head  of  dram  to 
the  ridge  of  roof. 


No  inlet  to  drains  (except  for  watorelosets)  to  be  within  the 
buildinfc- 

Note.— There  must  tlierel'orc  be  no  communication  between  the  soil 
sewers  or  drains  anil  any  gullies  which  may  be  placed  in  cellars. 
Soil  pipes  to  be  -I  in.  diameter,  untr.ipped  at  bottom,  con- 
tinned  rrpwards  "(without  bends)  full  bore  to  ridge  of  roof 
for  ventilation. 

Waste  pipes  to  discharge  in  the  open  air  over  a  channel  lead- 
ing to  a  trapped  gully  grating  at  least  IS  io.  distant. 
Slop-sinks  to  be  treated  as  waterclosets. 

Waterclosets  or  earth  closets  to  have  at  least  one  side  an 
external  wall,  to  have  a  window  of  not  less  dimensions 
than  2  ft.  by  1  ft.,  opening  directly  into  the  external  air  and 
to  be  provided  with  additional  adequate  means  of  constant 
ventilation. 

Water  supply  to  watercloset  to  be  distinct  from  that  for 
domestic  use  ;  watercloset  to  have  a  flashing  apparatus  and 
a  self-cleansing  basin.  The  old-fashioned  "container" 
and  "  D  trap"  are  prohibited. 

Note. — The  conclu.sion  arrived  at  by  the  special  committee  of  the 
Sanitary  In.stitute  on  the  quantit  v  of  water  required  to  flu.sh  a  water- 
closet  is  that  the  flushing  apparatus  should  be  "  so  constructed  as  to 
discharge  not  lers  than  three,  nor  more  than  three-and-a-half  gallons 
of  water  at  each  flush." — "  Transactions  of  the  Sanitary  Institute, 
Vol.  xiv. — The  maximum  fixed  by  the  Metropolis  Water  Act,  1871, 
and  adopted  in  the  majority  of  other  cities  and  towns  is  2  gallons. 
In  Carlisle,  however,  the  amount  is  unlimited,  but  must  not  be  lest 
than  2  gallons. 

Notice  of  the  commencement  of  works,  and  of  the  covering 
up  of  sewers,  drains  or  foundations  is  to  be  given  to  the 
surveyor  who  is  to  have  free  access  to  the  works  at  all 
reasonable  times. 

In  default  of  such  notice  the  work  may  be  cut  into,  laid  open, 
or  pulled  down ;  and  any  work  done  in  contravention  of 
these  bye-laws  may  be  removed,  altered  or  pulled  down. 

The  usual  penalty  for  each  offence  against  any  of  the  fore- 
going regulations  is  five  pounds,  and  a  further  penalty  of 
forty  shillings  per  day  in  the  case  of  a  continuing  offence. 
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CHAPTER  XII. 

Puhlic  Health  Act,  1875, 
The  sections  of  the  Public  Health  Acts  having  special  refev- 

ence  to  sewerage  and  drainage  are  as  follows  : — 
gee  4.  "  Drain"  means  any  drain  of  and  used  for  the  drain- 
age of  one  hailding  only,  or  premises  withiu  the 
same  curtihgo,  and  made  merel}-  for  the  purpose 
of  communicating  therefrom  with  a  cesspool  or 
other  like  receptacle  for  drainage,  or  with  a 
sewer  into  which  the  drainage  of  two  or  more 
buildings,  or  premises  occupied  by  different 
persons,  is  conveyed. 
"  Sewer"  includes  sewers  and  drains  of  every  descrip- 
tion, except  drains  to  which  the  word  "  drain" 
interpreted  as  aforesaid  applies,  and  except 
drains  vested  in  or  under  the  control  of  any 
authority  having  the  management  of  roads  and 
not  being  a  local  authority  under  this  act* 
Note  —The  above  definition  of  a  "  drain  "  is  extended  by  sec.  19  of 
the  Public  Health  Acts  ( Amendment)  Act,  1890,  which  states  as  follows  : 
Where  two  or  more  houses  belonging  to  difercU  owners  are  connected 
with  a  public  sewer  by  a  single  private  drain,  an  application  may  be 
made  under  sec.  41  Public  Health  Act,  1875,  and  the  local  authority 
may  recover  any  expenses  incurred  by  them  in  executing  any  works 
under  the  powers  conferred  on  them  by. that  section  from  the  owners 
of  the  houses  in  such  shaies  and  proportions  as  shall  be  settled  by  their 
surveyor  or,  in  case  of  dispute,  by  a  court  of  summary  juriscliction  or 
in  an  urban  district,  as  private  improvement  expenses.    For  the  pui- 
p"8es  of  this  section  the  expression  "  drain  "  includes  a  dram  used  for 
the  drainage  of  more  than  one  building. 

Sewers  Vested  in  Local  Autiwrity, 
Sec  13.— All  existing  and  future  sewers  within  the  district 
of  a  L.  A.,t  together  with  all  buildings,  works, 
materials  and  things  belonging  thereto, 
Except 

(1)  Sewers  made  by  any  person  for  his 
own  profit,  or  by  any  company  for  the 
profit  of  the  shareholders  ;  and 

•  For  useful  information  and  summary  of  law  cases  on  the  difficult 
.mestion  of  "Combined  Drainage"  see  paper  of  Messrs.  Blair  and 
Godfrey,  reported  in  The  SniivEXOR,  vol.  vii.,  p.  4^. 

t  In  the  following  sections  L.  A.  means  "  Local  Authority. 
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(2)  Sewers  made  and  used  for  the  purpose 
of  draining,  preserving  or  improving 
land  under  any  local  or  private  Act  of 
Parliament,  or  for  tlie  purpose  of 
irrigating  land ;  and 

(3)  Sewers  under  the  authority  of  any  com- 
missioners of  sewers  appointed  by  the 
Crown, 

shall  vest  in  and  be  under  the  control  of  such  L.A.  Provided 
that  sewers  within  the  district  of  a  L.  A.  which  have 
been,  or  which  may  hereafter  be  constructed  by,  or  trans- 
ferred to,  some  other  L.  A.,  or  by  or  to  a  sewage  board  or 
other  authority  empowered  under  any  Act  of  Parliment  to 
construct  sewers  shall  (subject  to  any  agreement  to  the 
contrary)  vest  in  and  be  under  the  control  of  the  authority 
who  constructed  the  same  or  to  whom  the  same  have 
been  transferred. 

Power  to  Purchase  Sewers. 

Sec.  14. — Any  L.  A.  may  purchase  or  otherwise  acquire  from 
from  any  person  any  sewer,  or  any  right  of  making  or 
of  user  or  other  right  in  or  respecting  a  sewer  (with 
or  without  any  buildings,  works,  materials,  or  things 
belonging  thereto)  within  their  district ;  and  any 
person  may  sell  or  grant  to  such  authority  any  euch 
sewer  right  or  property  belonging  to  him  ;  and  any 
purchase  money  paid  by  such  authority  in  pursu- 
ance of  this  section  shall  be  subject  to  the  same 
trusts  (if  any)  as  the  sewer  right  or  property  sold 
was  subject  to.  But  any  person  who,  previously  to 
the  purchase  of  a  sewer  by  such  authority,  has 
acquired  a  right  to  use  such  sewer  shall  be  entitled 
to  use  the  same,  or  any  sewer  substituted  in  lieu 
thereof,  to  the  same  extent  as  he  would  or  might 
have  done  if  the  purchase  had  not  been  made. 
Maintenance  and  Making  of  Sewers. 

Sec.  15. — Every  L.  A.  shall  keep  in  repair  all  sewers  belong- 
ing to  them,  and  shall  cause  to  be  made  such  sewers 
as  may  be  necessary  for  effectually  draining  their 
district  for  the  purposes  of  this  act. 

Powers  for  Muhing  Sewers. 
Sec.  16. — Any  L.  A.  may  carry  any  sewer  through  across  or 
under  any  turnpike  road,  or  any  street  or  place  laid  out 
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as  or  iiilendecl  for  a  street,  or  under  any  cellar  or 
vault  which  may  be  under  the  pavement  or  carriage- 
way of  any  street,  and,  after  giving  reasonable 
notice  in  writing  to  the  owner  or  occupier  (if  on  the 
report  of  the  surveyor  it  appears  necessnry),  into 
through  or  under  any  lands  whatsoever  within  their 
district.  They  may  also  (subject  to  the  provisions 
of  this  act  relating  to  sewage  works  without  the 
district  of  the  L.  A.)  exercise  all  or  any  of  the  powers 
given  by  this  section  without  their  district  for  the 
purpose  of  outfall  or  distribution  of  sewage. 

Sewage  to  he  Purified  before  heing  Discharged  into  Sireavig. 

Sec.  lY.— Nothing  in  this  Act  shall  authorise  any  L.  A.  to 
make  or  use  any  sewer,  drain  or  outfall  for  the 
purpose  of  conveying  sewage  or  filthy  water  into 
any  natural  stream  or  watercourse,  or  into  any 
canal,  pond  or  lake  until  such  sewage  or  filthy 
water  is  freed  from  all  excrementitious  or  other 
foul  or  noxious  matter,  such  as  would  affect  or 
deteriorate  the  purity  and  quality  of  the  water  ni 
such  stream  or  watercourse,  or  in  such  canal,  pond 
or  lake. 

NoTF  -The  Rivers  Pollution  Act,  1S7G,  makes  further  provision  for 
the  mevention  of  the  pollution  of  streams,  but  in  practice  its  object  is 
Jrecmently  defeated,  as  the  words  "  the  best  practicable  means"  for 
miMng  efflvients  innocuous  oftentimes  form  an  effectual  refuge  for  the 

offenders.  „ .        . .  .  „ 

AltoraUon  and  Discontttniance  of  beiveis. 

ggc  18  —Any  L.  A.  may  from  time  to  time  enlarge,  lessen  or 
alter  the  course  of  cover  in  or  otherwise  improve 
any  sewer  belonging  to  them,  and  may  discontinue 
close  up  or  destroy  any  such  sewer  that  has  in  their 
opinion  become  unnecessary,  on  condition  of  pro- 
viding a  sewer  as  effectual  for  the  use  of  any  person 
who  may  be  deprived  in  pursuance  of  this  section  oi 
the  lawful  use  of  any  sewer.  Provided  that  the 
discontinuance,  closing  up  or  destruction  of  any 
sewer  shall  be  so  done  as  not  to  create  a  nuisance. 
Cleansing  Sewers. 

gee  19  —Every  L.  A.  shall  cause  the  sewers  belonging  to 
them  to  be  constructed,  covered,  ventilated  and 
kept  so  as  not  to  be  a  nuisance  or  injurious  to 
health,  and  to  be  properly  cleansed  and  emptied. 
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Map  of  Sijstcin  of  Scwercige, 

8i-c.  20. — All  iirhdii  authority if  they  think  fit,  provide 
a  map  exhibiting  a  system  of  sewerage  for  effectu- 
ally drainiiiG;  tlieir  district;  and  any  such  map 
shall  be  kept  at  their  offices,  and  shall  at  all  reason- 
able times  be  open  to  the  inspection  of  the  rate- 
payers of  their  district. 

Poifcr  of  Oicnerg  (iiid  Ucciipicis  witltiii  District  to  Brain  inlu 
Scivcru  of  Local  Aiitlioritij. 

Sec.  21. — The  owner  or  occupier  of  any  premises  within  the 
district  of  a  L.  A.  shall  be  entitled  to  cause  his 
drains  to  empty  into  tlie  sowers  cf  that  authority 
on  condition  of  his  giving  such  notice  as  may  be  re- 
quired by  that  authority  of  his  intention  so  to  do, 
and  of  complying  with  the  regulations  of  that 
authority  in  respect  of  tiie  mode  in  which  the  com- 
munications between  such  drains  and  sewers  are  to 
be  made,  and  subject  to  the  control  of  any  person 
who  m;iy  be  appointed  by  that  authority  to  super- 
intend the  making  of  such  communications.  Any 
person  causing  a  drain  to  empty  into  a  sewer  of  a 
L.  A.  without  complying  with  ihe  provisions  of  this 
section  shall  be  liable  to  a  penaltij  not  exceeding 
tircntij  pounds;  and  the  L.  A.  may  close  any  com- 
municalinn  between  a  drain  and  sewer  made  in  con- 
travention of  this  section,  and  may  recover  in  a 
summary  manner  from  the  per.son  so  offejiding  any 
expenses  incurred  by  them  un  ler  this  section  {sec 
also  Public  Health  [Amendment]  Act,  1890,  sees.  18, 
19). 

I'sc  of  Sewers  hij  Oicncrs  and  Occupiers  witho-ut  District. 

Sec.  22. — The  owner  or  occupier  of  any  premises  wiihoiU  the 
district  of  a  L.  A.  may  cause  any  sewer  or  drain 
from  such  premises  to  communicate  with  any  sewer 
of  the  L.  A.  on  such  terms  and  conditions  as  may 
be  agreed  on  between  such  owner  or  occupier 
and  such  L.  A.,  or  as  in  case  of  dispute  may  be 
settled,  at  the  option  of  the  o\vner  or  occupier,  by  a 
court  of  summary  jurisdiction  or  by  arbitration  in 
manner  provided  by  this  act. 
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Power  of  Local  Authority  to  Enforce  Drainage  of 
Undrained  Houses. 

ec.  23. — Where  any  house  within  the  district  of  a  L.  A.  is 
without  a  drain  sufficient  for  effectual  drainage,  the 
L.  A.  shal],  by  written  notice,  require  the  owner 
or  occupier  of  such  house,  within  a  reasonable  time 
therein  specified,  to  make  a  covered  drain  or  drains 
emptying  into  any  sewer  which  the  L.  A.  are  en- 
titled to  use,  and  which  is  not  more  than  100ft.  from 
the  site  of  such  house;  but  if  no  such  means  of 
drainage  are  within  that  distance,  then  emptying 
into  such  covered  cesspool  or  other  place  not  being 
under  any  house  as  the  L.  A.  direct;  and  the  L.  A. 
may  require  any  such  drain  or  drains  to  be  of  such 
materials  and  size,  and  to  be  laid  at  such  level,  and 
with  such  fall,  as  on  the  report  of  their  surveyor, 
may  appear  to  them  to  be  necessary.    If  such  notice 
is  not  complied  with,  the  L.  A.  may,  after  the  ex- 
piration of  the  time  specified  in  the  notice,  do  the 
work  required,  and  may  recover  in  a  summary 
manner  the  expenses  incurred  by  them  in  so  doing 
from  the  owner,  or  may  by  order  declare  the  same 
to  be  private  improvement  expenses.  Provided  that 
where,  in  the  opinion  of  the  L.  A.,  greater  expense 
would  be  incurred  in  causing  the  drains  of  two  or 
more  houses  to  empty  into  an  existing  sewer  pui-- 
suant  to  this  section,  than  in  constructing  a  new 
sewer  and  causing  such  drains  to  empty  therein, 
the  L.  A.  may  construct  such  new  sewer,  and  require 
the  owners  or  occupiers  of  such  houses  to  cause 
their  drains  to  empty  therein,  and  may  apportion  as 
they  deem  just  the  expenses  of  the  construction  of 
such  sewer  among  the  owners  of  the  several  houses, 
and  recover  in  a  summary  manner  the  sums  appor- 
tioned from  such  owners,  or  may  by  order  declare 
the  same  to  be  private  improvement  expenses. 

Pon-er  of  Local  Authority  to  Require  Houses  to  he  Drained 
into  New  Seicers. 

Sec.  24-.— Where  any  house  within  the  district  of  a  L.  A.  has 
a  drain  communicating  with  any  sewer,  which  drain 
though  sufficient  for  the  effectual  drainage  of  the 
house  is  not  adapted  to  the  general  sewerage  system 
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of  the  district,  or  is,  in  the  opinion  of  the  L.  A., 
otherwise  objectionable,  the  L.  A.  may,  on  condition 
of  providing  a  drain  or  drains  as  effectual  for  the 
drainage  of  the  house,  and  communicating  with  such 
other  sewer  as  they  think  fit,  close  such  first  men- 
tioned  drain,  and  may  do  any  works  necessary  for 
that  purpose,  and  the  expenses  of  those  works,  and 
of  the  construction  of  any  drain  or  drains  provided 
by  them  under  this  section,  shall  be  deemed  to  be 
expenses  properly  incurred  by  them  in  the  execution 
of  this  act. 

Penalty  on  Building  House  u-ithont  Draivs  in  Urlan  District 
Sec.  25.— It  shall  not  be  lawful  in  any  urban  district  newly 
to  erect  any  house,  or  to  rebuild  any  house,  which 
has  been  pulled  down  to  or  below  the  ground  floor, 
or  to  occupy  any  house  so  newly  erected  or  rebuilt, 
unless  and"  until  a  covered  drain  or  drains  be  con- 
structed, of  such  size  and  materials,  and  at  such 
level,  and  with  such  fall  as,  on  the  report  of  the 
surveyor,  may  appear  to  the  urban  authority  to  be 
necessary  for  the  effectual  drainage  of  such  house; 
and  the  drain  or  drains  so  to  be  constructed  shall 
empty  into  any  sewer  which  the  urban  authority 
are  entitled  to  use,  and  which  is  within  100ft.  of 
some  part  of  the  site  of  the  house  to  be  built  or 
rebuilt;  but  if  no  such  means  of  drainage  are  within 
that  distance,  then  shall  empty  into  such  covered 
cesspool  or  other  place,  not  being  under  any  house, 
as  the  urban  authority  direct.  Any  person  who 
causes  any  house  to  be  erected  or  rebuilt,  or  any 
drain  to  be  constructed  in  contravention  of  thi.s 
section  shall  be  liable  to  a  penalty  not  exceeding 
£50 

Penalty  on  Unauthorised  Building  over  Sewers  and  uvd.er 
Streets  in  Urhan  District. 
Se(._  26. — Any  person  who  in  any  urban  district,  without  the 
written  consent  of  the  urban  authority — 

(1)  Causes  any  building  to  be  newly  erected  over 
any  sewer  of  the  urban  authority  ;  or, 

(2)  Causes  any  vault,  arch  or  cellar  to  be  newly 
built  or  constructed  under  the  carriageway  of 
any  street,   
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shall  forfeit  to  the  urban  authority  the  sum  of  £5  and 
a  further  sum  of  -10  ^^hilUniis  for  every  day  during 
which  the  offence  is  continued  after  written  notice  in 
this  behalf  from  the  urbf.n  ontliority  ;  and  the  urban 
authority  may  cause  any  building,  vault,  arch  or 
cellar  erected  or  constructed  in  contravention  of 
this  section  to  be  altered,  pulled  down  or  otherwise 
dealt  with  as  they  may  think  fit,  and  may  recover 
in  a  summary  manner  any  expenses  incurred  by 
them  in  so  doing,  from  the  offender. 


Tlie  following  brief  summary  is  intended  for  use  as  an  index 
to  those  parts  of  the  Public  Health  Acts  relating  speci- 
ally to  Drains  and  Sewers  ; — 


SUBJECT. 


Tower  of  L.A.  to  enforce  drainage  of 
undrained  houses,  or  may  make  them 
as  Private  Improvement  Expenses  ... 

Drain  connections  with  sewers,  L.A.  to 
make  same  

"  New  Buildings "  to  be  effectually 
drained,  £50  penally  

Opening  and  examination  of  drains  by 
Sanitary  Authority   

Drains,  &c.,  to  be  properly  kept  

Penalty  for  injuring  drain,  &c.,  so  as 
to  cause  nuisance,  £5  

Improper  construction  of  drain,  and 
liability  of  workman  

Drains  when  nuisances,  abated  sum- 
marily   

Drains  in  cellars  or  underground  dwell- 
ings   


23,  24  —  — 

21  -  18,  19  — 

25  —  — 

41  —  40 

40  —  40 

—  —  1.5 

—  —  42 
01  —  2 
72  —  96 


SUBJECT, 


Drains  connected  witli  bakehouses  (sec 
Factory  and  Workshop  Act,  187S, 
sec.  3;  also  Factory  and  Workshop 
Act,  1883,  sec.  15)   

Power  of  Sanitary  Authority  to  make 
bye-laws  enforcing  drainage  of 
lodging  houses   _  •■• 

Penalty  for  running  gas  washings  into 
drain  or  stream,  £200   

Penalty  for  running  chemical  refuse, 
water  above  110  Fah.,  &c.,  into 
sewers  or  drains,  £10  •  ••• 

I'jutry  on  premises  to  examine  drains... 

Power  to  make  bye-laws  as  to  drainage 
of  buildings  

Sewers,  drains,  cesspools,  stagnant 
water  in  cellars,  &c.,  if  kept  so  as  to 
be  injurious  or  dangerous  to  health 

Sewers  vested  in  the  L.A  

Power  of  L.A.  to  purchase  sewers 

JIaintenance,  making  and  cleansing  of 
sewers  by  L.A  

L.A.  may  carry  sewers  across  any 
public  or  private  (with  notice  in  latter 
case)  lands  within  their  district 

Alteration  and  discontimianco  of 
sewers  

Urban  authority  may  keep  map  of 
system  of  sewerage   

Persons  within  district  entitled  to  drain 
into  sewera  

L.A.  may  enforce  drainage  of  undrained 
houses,  and  connection  of  same  to 
any  sewer  within  100  ft  
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SUBJECT. 


L.A.  may  require  house  to  bo  drained 
into  new  sewers  

Penalty  on  building  house  without 
drains  in  urban  district,  £50   

Unauthorised  building  over  sewers,  £5 
penalty  

Persons  outside  district  permitted  liy 
arrangement  to  drain  into  sewers  of 
L.A  

Local  authorities  may  agree  as  to  com- 
bined sewerage  of  adjoining  districts 
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BAYLISS,  JONES  &  BAYLISS' 


MANHOLE  COVER,  No  37C,         HINGED  GULLY  GRATE, 

WITH    WOOD   BLOCKS,   COMPLETE.  No.  3BC 

o         .fJ7't>  1^'-''  f 


CAST  IRON  GARDEN 
or  PARK  GRID. 


No  & 


CAST  IRON  DOOR  SILL, 

"•EM  No.  40C. 

* '!'i;r 


Low 
/  Prices 
quoted 

011 

appliea- 
iion. 


CASTINGS   OF   EVERY  DESCRIPTION. 
CAST-IRON    COLUMNS,    STANCHIONS,    GIRDERS,    KERBING,  &c. 


BM:liSS  JONES  &  BAYIISS' 


IlLUSTR»TEO  CAWtOCUE  Of  dlLKINDS  OF  HUBOLtS, FE«Cme;C»TES.4c.. FREE. 

VICTORIA  WORKS,  WOLVERHAMPTOM. 

I  LONOOH  Offices  *no  SHOW  A(/0nf-l39  &  Ul,  CANNON  STREET,  EX. 


mr  ABOUT  7  MILLIONS  OF  0U«  POPULATIO    ARE  ALWAYS  AILING  OR  ILL. 

A  fabulous  sum  is  spent  yearly  by  the  people  on  all  kinds  of  Medicines 
m  trying  to  free  themselves  from  Blood-Poisons  caused  by  the  common 

lead  service  pipes. 


The  Health  Water  Pipe 


mw  OBTAINED 

HIGHEST  AWARD 

Britisli  Hfedical 
Associatioii's 
Exhibition. 

IT   HAS  ALSO  HAD 

Two  Gold  Jfedals 
Awarded. 

This  Pipe  consists  of  a  strong  Wrought-Iron  Tube  with  an  interna!  lining  of  Pure 
Block  Tin,  producing  the  strongest  and  Purest  Water  Pipe  ever  made. 

The  interior  is  absolutely  incorrodible  and  non-poisonous.  No  soldering 
required. 

Water  through  this  Pipe  produces  no  bad  effect  on  the  Teeth,  as  is  the  case 
with  Wrought  or  Galvanised  Iron  Pipes. 

It  is  also  well  adapted  for  Hot  Water— as  the  joints  cannot  be  broken  by 
expansion  and  contraction,  as  is  so  often  the  case  with  soldered  lead 
Pipes  ;  it  thus  obviates  numerous  repairs. 

The  foUo-.umg  are  a  few  unsolicited  opinions  of  the  Health  Pipe  :— 
THE  LANCET.  — "  The  Invention  is  a  valuable  and  an  ingenious  one  ;  and  it 

It  were  adopted,  no  more  would  be  heard  of  the  contamination  of  drinking  water 

with  poisonous  metal." 
INVENTION.—"  A  very  interesting  invention  !    A  very  happv  idea  !    This  Pipe  is 

attracting  much  attention,  and  will  come  into  e.vtensive  use." 
HEALTH  {Edited  by  Dr.  Andrew  iVilson,  F.R.S.E.,  6^^.).— "An  ideal  Water 

Pipe,  which  should  be  used  everywhere  to  the  e.vclusion  of  lead." 
YORKSHIRE  POST.— "These  Pipes  are  said  to  combine  the  strength  of  iron  with 

the  purity  of  silver,  and  are  spoken  of  as  the  Pipes  of  the  future." 
PUBLIC  HEALTH.— "  If  these  Pipes  were  generally  adopted  no  more  would  be 

heard  of  lead  contaminated  water." 
BUILDING  INDUSTRIES.-"  On  the  Health  Pipe,  water  has  no  more  effect 

than  it  has  on  silver,  therefore  peculiarly  adapted  for  house  pines  " 
THE  ARCHITECT  AND  CONTRACT  REPORTER.-"  Messrs.  Walker  &  Co. 

are  justified  in  claiming  that  their  'Health'  Water  Pipe  is  the  Stronsrest 

Purest,  and  Safest  Water  Pipe  in  the  World." 
LEEDS  MERCURV.— "Should  commend  itself  to  all  classes  as  an  invention  at 

once  valuable  and  ingenious." 

THE  PLUMBER  AND  DECORATOR  says  of  the  Health  Water  Pipe  :-"  The  use 
of  this  Pipe  will  ensure  a  job  which  will  appeal  to  all  who  wish  for  perfection." 

B.  WALKER  &  Co.,  Patentees  &  Sole  Makers, 

HECKMONDWIKE,  YORKS. 

Depots:  LiONDON,  LIVERPOOL,  MANCHESTER. 


HIGH-CLASS  TOOLS  FOR  MINERS,  rONTHACTllHS,  llWSRRYMtN  m  Ai;Hli;illTllRailSTS 


Sllllllllllllllllllllllllllllllll^z 


5'  |iiUiiiiis:ortME  'Univikw^  »iio ''AcMt»M 

-  .  'MAmd  t.   PO-WER  BOUMiC   MACHtNES  rOB.  ROCK  &  COAL. 

PICKS,  SHOVELS,  SPADES,  FORKS,  HOES-  /UlES,  HAMMERS,  WEDGES,  CROWBARS, 

■MOAtLMlMIMG,  Qu»RBV,  COMTRACrrORS.-AliO  ACBICULTURAL  TOOIS. 


.-1.         "•i!«w«i'ii*nwiJwajiaiwi»sjas£ft*5KaK  mpviliMiimiiii  imis^-i-M. 

■SrtClAt  TOUCH  DBILL  STECU  ,SHEABi  CAST  AND  BLISTeit  STCtl^, 
.    -  .     :  SAWS,  riiic»vAwp.n»A«*5. 


IS  PWiitM«eAi.*AWAi»i^r>^|«c»^^ 


Plant  fixed  at  Crewe  to  filter  50,000  Gallons  of  Water  per  hour. 

Similar  Plant  for  Bedlington  Local  Board,  40,000  Gallons 
per  hour. 

Similar  Plant  (temporarily)  for  Leicester,  until  their  Reservoirs 
are  complete,  to  deal  with  30,000  Gallons  per  hour. 

Smaller  Plant  for  Colwyn  Bay,  North  Wales,  10,000  Gallons 
per  hour. 

Smaller  Plant  for  Carnforth  District  Water  Works  Company, 
10,000  Gallons  per  hour. 


Try  HALLIDAY'S  Water  Softener  and  Filter. 

CAN  DEAL  WITH  ANY  QUANTITY  OR  QUALITY  OF  WATER. 

J.   HALLIDAY  &  CO., 

Portlaiid  Works,  Water  Street,  Asl|ley  Laqe,  MANCHESTER. 

Telegraphic  Address  :  "KILTERS,  MANCHESTER.  ' 


BURN  BROTHERS' 

WHITE   PORCELAIN  ENAMELLED 

f  trecla^  fe^  ^ 
Sinks  /^'►V 

WITH 

AND 

Brass  Trap. 


Sanitary 
Engineers,&c 

23  &  24  Cljaring  Cross, 
WH1TEHALL,L0ND0N,8.W. 

ALSO  AT 

71  Hanover  Street, 
And  20  Thistle  Street, 

EDINBURGH. 

Apply  for  Particulars  of  Lavatories  on  same  principle,  also 
of  Cast-iron  Gas-Tight  Drainage  Fittings. 
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RUTTY'S    IMPROVED  PATENT 

MACADAM  ROAD  SCARIFIER. 

DRAWN  BY  A  10-TON  STEAM  ROLLER. 

(Patented  1894.) 

RUTTY'S  Patent  Macadam  Road  Scarifier  has 
broken  up  the  whole  of  the  Macadam  road  on  the 
Victoria  Embankment  for  the  past  8  years,  and  has 
executed  shnilar  works  for  Her  Majesty's  Commissioners 
of  Works  in  Hyde  Park,  St.  James'  Park,  Kensing- 
ton Gardens,  Sec,  for  several  years,  and  for  thirty  London 
Boards  and  Vestries  during  that  period. 

These  Machines  are  being  drawn  by  10-ton  Steam  Rollers 
in  Dublin,  West  Ham,  Hendon,  IlfoFd,  Watford,  Redear, 
Epsom,  Woodford,  Wanstead,  Edmonton,  Finchley,  and 
many  other  Corporations  and  Local  Boards. 

G.  G.  RUTTY  begs  respectfully  to  point  out  to  Engineers  and 

Surveyors  that  this  machine  has  great  advantages  over  any 

other  machine  now  on  the  market. 
The  cost  is  one-sixth  of  hand  labour.     The  machine  can  be 

regulated  by  one  man. 
There  is  no  danger  to  the  public  by  the  stones  flying  about. 
The  whole  surface  is  completely  disturbed  to  an  uniform  depth. 
The  depth  can  be  regulated  while  the  machine  is  in  motion. 
It  can  be  easily  raised  over  crossings,  plug  bo.xes,  &c.,  and  it  will 

scarify  close  up  to  the  curb  or  channel. 
3000  yards  superficial  can  be  executed  in  one  day  on  the  hardest 

Macadam  road. 

The  metal  is  not  broken  by  the  machine.  It  can  be  attached  to  any 
ordinary  Steam  Roller,  and  detached  in  a  moment. 

G.  G.  RUTTY  having  had  over  40  years'  practical  experience  as  a 
Contractor  for  all  kinds  of  Road  Works,  maintains  that  there  is  not 
a  machine  capable  of  performing  the  work  with  such  regularity 
and  general  uniformity. 

HIGHEST  TESTIMONIALS  AND  FURTHER  INFORMATION  UPON  APPLICATION. 

All  kinds  of  Hauling  and  Steam  Rolling  executed.  Steam  Rollers 
from  8  to  15  tons.  Traction  Engines,  Steam  Cranes,  &c.,  let  on  Hire. 

GEO.  G.  I{DTTY,PaYior,B(asoii  and  Contractor, 

BROMLEY-BY-BOW,  LONDON,  E. 
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Bottom  Sash  being  Cleaned. 


ADOPTED  BY 

H.M.  GOVERNMENT 


Top  Sash  being  Cleaned. 


THE 

N.A.P. 

WINDOW 

IS  USED  AT  THE 

IMPERIAL  INSTITUTE. 


Adopled  by 

T.  E.  CoLLcuTT,  Esq., 
Messrs.  Crickmav  &  Son-, 

E.  R.  RoiisoN,  Esq., 
Alfred  Waterhouse,  Esq., 

And  mntrcroiis  other  etJtinciit 
Arcliilccts. 


rULI.  rARTICUI.AKS  MAY  BE 

obtained  of 
The  National 

Accident  Preveiitioii  Wii|dow 

Company,  Ltd., 

159  Victoria  Street,  Westminster; 

OR  AT  THE 

Offices  of  the  Scottish  Licensees, 

The  N.A.P.  Wii|dow  Company 

FOR  Scotland, 

12  Renfield  Street,  Glasgow. 


STANLEY  BROS.,  NUNEATON, 


MANUFACTURERS  OF 


GLAZED  PIPES  AND  CONNECTIONS 
SEWER  GAS  TRAPS, 
BROWN  &  CANE  GLAZED  SINKS. 

Brown  Enamelled  Bricks 

(Largely  used  in  lieu  of  Salt-Glazed), 

WHITE  &  COLORED  GLAZED  BRICKS, 

CLOSET  PANS  AND  TRAPS, 
Blue  Bricks,  Kerbing,  Channelling,  &c. 

Illustrated  Catalogue  &  Prices  n  Application. 


JOHN  GRUNDY, 

Heating  Apparatus  Manufacturer. 


Estimates  Free. 


Success  Guaranteed. 


Foundry  :    Tylclesley,  IVIsLncliestex*. 

Showrooms  and  Workrooms:  TYLDESLEY  BUILDINGS,  TORRENS 
STREET,    ISLINGTON,  N. 

West-End  Showrooms:  57   WIGMORE  STREET,    LONDON,  W. 

Chief  Office:  30  Duncan  Terrace,  City  Rd.,  London. 

WINTER  WARMTH  &  COMFORT. 

HEATING  AND  VENTILATING  APPARATUS. 
GRUNDY'S  SPECIALTY.  PURE  WARM  AIR. 

UPWARDS   OF  ONE   THOUSAND   TESTIMONIALS  RECEIVED. 


PURE  WARM  AIR,  AS  SUPPLIED  TO 

Truro  Cathedral;  Londonderry  Cathedral;  Sherborne  Abbey;  Kilmore 
Cathedral  ;  Stanley  Cathedral,  Falkland  Islands ;  Cardiff  Catholic 
Cathedral ;  the  Queen's  School  Chapel,  Eton  ;  Cork  .\sylum  ;  Leicester 
Asylum  ;  and  to  upwards  of  three  thousand  Places  of  Worship  ;  and  a 
great  number  of  Mansions,  Houses,  Hotels,  Hospitals,  Schools,  Ware- 
houses, Factories,  Workhouses;  Cork  Law  Courts,  kc,  kc. 


84  Brook  Street,  Grosvenor  Square,  W. 

December  8th,  1893. 

Sir  WILLIAM  BROADBENT  encloses  cheque  for  the  "Grundy"  Heating 
Apparatus  supphed  to  his  house,  and  is  glad  to  say  that  it  has  proved  verj- 
satisfactory  for  warming  and  ventilating  as  required.  The  principle  of  the  apparatus 
is  most  satisfactory. 

To  IVIr.  Gkundv.  

PROFESSOR  TYNDALL  writes: 

Hindhead  House,  Ha^Iemere. 

October  24lh,  1893. 

Dear  Sir,— My  house  being  so  well  provided  with  grates  and  Hues  for  the 
generation  and  distribution  of  pure  warm  air,  I  have  been  thus  enabled  to  spend  my 
winters  in  England  instead  of  on  a  foreign  shore. — Your.s  very  truly, 

John  Tvndall. 

Fever  Hospital  and  House  of  Recoverj',  Cork  Street,  Dublin, 

October  26th.  1894. 

Dear  Sir.— I  have  much  pleasure  in  informing  you  that  we  have  found  your 
Heating  Apparatus  a  great  success  in  our  new  Epidemic  Hospital,  which  consists 
of  a  two-storey  building,  each  storey  containing  two  large  wards,  a  smaller  isolation 
ward,  and  two  nurses'  rooms.  It  is  easily  managed,  does  not  cost  much  for  fuel,  and 
the  air  entering  is  most  pleasant,  warm,  and  free  from  sniell.  It  is  with  the  full 
concurrence  of  the  Managing  Committee  I  give  yuu  this  testimonial. 

Vours  faithfully, 

John  Marsiiali,  Day,  Registrar  and  Resident  Medical  Officer. 


GOLD  MEDAL,  MELBOURNE,  188Lfi 


JOHN  SPENCER, 

Globe  Tube  Works, 
WEDNESBURY,  Staff. 

Manufacturer  of  Iron  and  Steel  Tubes  and  Fittings 
for  Gas,  Water,  Steam,  Hydraulic,  Compressed  Air, 
Refrigerating  and  Heating  purposes,  in  Stocl<  to 
Sin.  diam.  Water  and  Oil  Mains,  Weil  Tubes, 
Telegraph  Poles,  &c. 


Light  Wrot.-Iron  Rain- 
water Tubes. 

Sewer  Ventilating  Tubes 

Tubular  Line  Posts,  d:c. 


WRITE  FOR  LIST  &  DISCOUNTS. 


RAIN  WATER  PI RESi 


London  Office:  14  Gt.  St.  Thomas  Apostle,  B.C. 


BRAZIER  &  SON'S 

DIRECT-ACTION 

Pedestal  Water  -  Closet. 


Seif-Clearjsing. 

Effective. 
No  ll/{eclianlsm. 
No  Corrosion. 


Simple. 

Durable. 

No  Sewer  Gas. 

A  Cool  Sanitary 
Slop  Siqli. 


THIS  is  a  first-class  Pedestal  Water-Closel  in  one  piece,  of  highly  -  finished 
Earthenware  which  combines  all  the  advantages  of  our  Direct-Action  Closet, 
using  the  direct  fall  and  power  of  the  flush  to  thoroughly  clear  away  the 
contents  of  the  trap  at  once  into  the  drains,  leaving  clean  water  in  the  pan. 

The  advantages  of  this  form  of  Closet  is  universally  admitted  as  the  most 
Saiiitary,  there  being  no  woodsvork  or  enclosure  ;  every  part  can  be  seen,  kept  clean  • 
and  any  defect  immediately  detected — also  being  ventilated  at  the  highest  point  of. 
trap,  no  sewer  gas  can  pass  or  syphonage  occur. 


BRAZIER  &  SON'S  PATENT 

DIRECT-ACTION  WATER-CLOSETS. 


PATENT  DIRECT-ACTION. 


AWARDED  THE  SOCIETY  OF  ARCHITECTS': 
SILVER  MEDAL,  1886. 

Now  ready,  the  New  Direct-Action 
PEDKSI  AL  WATER-CLOSETS,  Syphon' 
Waste- Preventer  Cisterns,  Self-trapped  Uri- 
nals, &c. ,  &c. 

These  approved  Sanitary  Water-Closets, 
&c.,  can  be  seen  in  action. 


From  12s.  each 


Particulars  and  Prices  obtained  at 

106  BLACKFRIARS  ROAD,  S.E. 


Hot -Air  Eng^ine 

WITH  PUMP. 


TABLE. 

SHOWING  RESUr.TS  OF 

ACTUAL  TES  rs. 

Height 

Gallons 

raised. 

per  hour. 

ft. 

30 

1450 

40 

1375 

SO 

12^0 

60 

I  125 

70 

1050 

So 

S50 

The  lift  to  pump  should  not 

e.xceed 

25  feet. 

Strongly  recommended  for  Country  Houses,  Stables, 
Byres,  Dairies,  Greenhouses,  Laundries,  Railway  Stations, 
Chemical  Works.  Contractors'  Works,  &c. 

Both  Pump  and  Engine  are  of  the  simplest  construction, 
designed  and  built  specially  for  use  where  skilled  labour  is 
not  obtainable. 

Provision  has  been  made  for  throwing  the  Pump  out  of 
gear  when  not  required,  thus  leaving  the  Engine  free  for 
Dairy  work  or  any  other  purpose  requiring  small  power. 


Full  Partiailars,  and  Prices  of  Complete  Puviping  Outfits, 
to  be  obtained  from 

NORRIS  &  HENTY,  Ltd., 

235  UPPER  THAMES  STREET,  E.G. 


Captain  L.  A.  ARKWRIGHT'S 

SLIDE  RULE 

FOR  CALCULATING  THE 

STRENGTH  k  STIFFNESS  OF  TIMBER  BEAMS. 


This  Rule  is  constructed  to  facilitate  the 
calculation  of  the  strength  of  fir  beams  of  all 
sizes  up  to  I8in.  x  I8in.  x  30ft.,  and  the  calculation 
of  the  stiffness  of  fir  beams  up  to  the  same 
dimensions. 

Write  for  Pamphlet  giving  Description 
and  Examples. 

PRICE,  Divided  on  Boxwood,  10,6. 


MANUFACTURED    ONLY  BY 

Hot^HE  8t  tHoj^HtHWaite, 

OPTICIANS, 

^atronomical,  lEatlj^matxcal  anb  ^Jljotograpljic 
llnstrumcat  jHahcrs, 
416    STRAND,    LONDON,  W.C. 


amtarg  ^ipes. 

GULLIES  AND  TRAPS, 

CHfflEY  POTS,  FLUE  LININGS. 

Fire  Bricks,  Boiler  Seating  Blocl^s. 

JOHN  R.  FYFE  &  Co., 

SHIPLEY,  YORKSHIRE. 

Telegraphic  Address-** BRICK,  SHIPLEY." 


House  Cistern,  fliletl  with  a 
Cistern  Filler. 


Portable 
Cistern  Filter. 


WATER  FILTERS  &  PURIFIERS. 

TYPHOID  and  other  FEVERS,  CHOLERA, 
iiMlllillliililiillllllM;*gill     iic,  avoided  by  using  the  CISTERN 
FILTERS  supplied  by 

THE  LONDON  &  GENERAL  WATER 
PURIFYING  COMPANY,  Ltd. 

Patent  Cistern  Filters,  charged  solely 

with  Animal  Charcoal. 
Patronised  and  used  bii  Her  Majesty  the 
Queen,  H.R.H.  the  Prince  of  Wales, 
tcrnf.uer.  H. R. H.  the  D u kc  of  Edinburgh,  H.R.H. 

the  Duke  of  Connaught,  H.R.H.  the  Duke  of  Cambridge  ; 
The  ilite  of  the  Medical  Profession,  and  at  the  London,  Middlesex,  St.  George  s,  St. 
Mary's,  Fever,  and  German  Hospitals  ;  and  various  Lunatic  Asylums,  Institutions, 
Clubs  Breweries ;  and  at  the  Schools  established  by  the  School  Board  of  London. 

PRICES  OF  CISTERN  FILTERS,  from  30/-  UPWARD. 
Nos  1  and  2  Filters  are  intended  for  filtering  water  for  drinking  purposes  only. 
The  others  are  calculated  to  filter  ALL  the  water  in  the  house.    The  Company 

manufacture  Filters  of  any  size  for  the  Navjs  Manufactories,  &c. 
Where  parties  have  not  the  convenience  of  Cisterns,  the  PORTABLE 

^  CISTERN  FILTERS  meet  the  difficulty. 

Price  :-No.O,  in 4-gal.  Pan,  £1  5s.;  No.  1,  in7-gaL  Pan,  .£2  ;  No.2,in  n-pa  .Pan,£3. 

Camp  Fi  ters!  specially  adapted  for  India,  pure  complete,  £1  10s 
Household  and  Fancy  Filters,  from  10s.      Pocket  Filters,  4s.  6d.  and  6s. 


Telegraphic  Address:  "REJUVENIZE,  LONDON.  ' 

//  UPPER  THAMES  STREET, 

[Close  to  St.  Paul's  Station,  Queen  Victoria  Street) 

LONDON,  E.C. 

Liat^Qest  and  Best-liighted 
*  *  Shouu  l^ooms,  *  * 

for  the  Exhibition  of  WALL  and  CEILING  DECORA- 
TIONS, in  the  City  of  London. 

In  addition  to  our  Large  and  Varied  Stock  of 
WALL  PAPERS,  &c.,  we  have  made  arrangements 
by  which  the  Pattern  Books  of  any  of  the  West-End 
IVlanufacturers  may  be  seen  at  our  Warehouse,  so 
that  our  ability  to  satisfy  the  wants  of  any  clients 
you  may  send  to  us  is  practically  assured. 

On  your  requiring  Wall  Decorations  in  the  way  of 

Ipaperbanginga,    Xincruetra  ^  Malton, 
anaol^ptat  ^c,  ^c, 

we  beg  to  solicit  a  visit  to  our  Show  Room,  when 
every  attention  shall  be  given  to  your  requirements. 

PRICE,  WIGHTWIGK  S  CO., 

Pattern  Books  can  be  had  on  application. 


VALUABLE  BOOKS 

For     ESTATE     AGENTS,     SURVEYORS,  &c. 


In  the  Press.    Uemy  i2nio. 

The  London  Building  Act,  1894. 

With  Notes  and  Cross  References,  and  an  Appendi.\  containinK  ^uch  e.visting 
Statutes  as  still  affect  Building  Operation^  willnn  the  Administrative  County  of 
London  ;  also  the  Bye-Laws,  Regulations  and  Orders  of  the  London  County  Council 
and  of  the  Commissioners  of  Sewers  of  the  City  of  London.  By  W.  RUSSELL 
GRIEFITHS,  LL.B.,  of  the  Inner  Ten.ple,  Editor  of  "  The  Statute^  Regulating 
London  Building,"  and  FRAN'CIS  W.  PEMBFR,  M.A.,  of  Lincoln's  Inn, 
Draftsman  of  the  Bill  asorigirally  introduced  into  the  House  of  Commons. 


Demy  Svo. ,  Cloth,  los.  6d. 

Tenement  Houses  and  Flats 

(THE    LAW    REL.ATINt;  TO). 

.  For  Residential  or  Building  Purposes,  including  the  'I'axation  and  Rating  thereof. 
With  an  Appendi.t  of  Precedents,  Lea-es,  Forms,  and  a  Digest  of  Cases  relating  to 
the  Inhabited  House  Duty.  I'.y  WALTER  CLODE,  Barrister-at-Law,  ol  the  Inner 
'i  emple.  Associate  of  the  Purveyors'  Institution,  &c. 

"Mr.  Clodk'.s  work  will  be  a  welcome  .addition  to  the  Architect,  Surveyor,  and 
Estate  Agent's  legal  library." — Building  ^  ctcj. 

Third  lidition.    Demy  8vo.,  Cloth,  20s. 

Moore's  Practical  Forms  of  Agreements. 

Containing  nearly  200  Forms  relating  to  Sales  and  Purchases,  Building  and 
Arbitrations,  Letting  and  Renting,  Debtors  and  Creditors,  and  numerous  other 
subjects.  With  a  variety  of  useful  Notes.  By  H.  MOORE,  Esq.,  Author  of 
"A  Handbook  of  Practical  Forms,''  &c.  Third  Edition.  Thoroughly  revised. 
By  T.    LAMBERT  MEARS,   M.A.,  LL.D.  (Lond.),   of  the   Inner  Temple, 

Barrister-at-Law.  

Demy  8vo.,  930  pp.,  Cloth,  32s. 

The  Law  and  Practice  of  Compensation 

For  taking  or  INJURIOUSLY  AFFECTING  LANDS  under  the  Lands 
Clauses  Consolidation  Acts,  1S45,  1S60,  and  1869 ;  Railways  Clauses  Consolidation 
Act  1845-  Arti/ans'  and  Labourers'  Dwellings  Improvement  Acts,  1868  to  ibb2  ; 
Public  Health  Act,  1875;  Elementary  Education  Act,  1870;  General  Metropolitan 
Pavine  Act,  and  other  Public  Acts  (English,  Irish,  and  Scotch).  With  an 
Introducdon,  Notes,  and  Forms.  By  the  late  SIDNEY  WOOLF,  Q.C,  and 
lAMES  W   MIDDLETON,  of  Lincoln's  Inn,  Barrister-at-Law. 

"  The  book  is  a  most  complete  one  in  its  subject,  and  may  fairly  claim  to  be  an 
indispensable  guide  book  for  the  compensation  lawyer."— Zajf /"'""a'- 

?  Just  Published,  Royal  Svo.,  Cloth,  5s. 

A  Synopsis  of  the  New  Estate  Duty. 

(FINANCE  ACT,  1894.) 

With  the  Forms  used  and  Instructions  as  to  the  Duty,  to  which  is  also  added  the 
iMnance  Act  1S94,  and  a  List  of  the  Forms  used  in  the  Payment  of  the  Death 
Duties.    By  E.  H  ARRIS,  of  the  Legacy  Duty  OITice,  Somerset  House. 

•'  A  very  serviceable  companion  to  those  whose  duty  it  is  10  master  a  difficult  Act 

of  Parliament.  "—.Z.'"<' ^,  „  ,  x       ,•,    .  c, 

London  :  Wm.  Clowes     Sons  (Ltd.).  27  V  Icet  Street. 


ST.  BRIDE'S  PRESS  PUBLICATIONS. 


"Clearly  printed,  concisely  written,  and  convenient  in  size." 


1.  The  London  Owners'  Improvements  Rate  Bill.  By 

George  Beken,  f.s.i.    {Out  of  Frint.) 

2.  Abstract  of  the  London  Owners'  Improvements  Rate 

Bill.    Price  Id.,  post  free.    (Out  of  Print.) 

•S.  Dilapidations.  By  Sydney  Perks,  p.a.s.i.,  a.r.i.b.a.  Price 
6d.,  post  free. 

"'Dilapidations'  conveys  much  information  in  a  concise  form."— 
Evening  News  and  Post. 

■i.  Shall  the  London  County  Council  Control  Metro- 
politan Rating?  By  W.  Harnett  Blanch.  Price  6d., 
post  free. 

5.  The  Disposal  of  Towns'  Refuse.  By  H.  Pefcy  Boulnois, 

m.inst.c.e.,  City  Engineer  of  LiverpooL  Price  6d.,  post 
free. 

"  All  those  concerned  vrith  municipal  government  should  get  a  little 
book  by  Mr.  H.  Percy  Boulnois,  the  city  engineer  of  Liverpool,  on  '  The 
Disposal  of  Towns'  Refuse.'  "—The  Star  (London). 

"  Mr.  Boulnois  holds  no  brief  for  any  one  particular  destructor,  but 
states  the  case  in  each  case  with  calm  impartiality,  his  readers  being 
left  to  judge  for  themselves  which  are  the  most  likely  to  meet  the  re- 
quirements of  their  particular  discriets."— Me  Citi/  Press. 

"  Full  particulars,  with  diagrams,  are  given  of  the  various  processes 
for  the  removal  of  the  general  refuse  of  our  towns,  and  the  pamphlet 
abounds  with  information  of  much  utility  and  interest  to  town  sur- 
veyors and  members  of  boards  and  sanitary  commitbees."— Norfolk 
Daily  Standard. 

6.  The  Agricultural  Holdings  (England)  Act,  1883.  By 

William  Arnold,  f.s.i.  Price  fid.;  by  post,  7d. 
"  It  consists  of  a  brief  but  clear  description  of  the  provisions  of  the 
Act,  followed  by  practical  advice,  with  examples  showing  how  claims 
should  be  made.  Mr.  Arnold  thinks  the  Act  on  the  whole  is  working 
well  in  the  interests  of  the  best  tenant  farmers,  but  that  many  of  its 
technicalities  should  be  modified  or  swept  away.  The  book  is  short, 
easy  to  read,  and  published  at  6(1."— Worcester  JSerald. 

7.  Betterment.  By  Alfred  Thomas  Macer,  p.a.s.i.  Price  Is., 

post  free. 

"  Should  be  in  the  hands  of  all  who  fiml  It  necessary  to  consider  the 
question." — Estates  Gazette, 

8.  The  Hrrmite  System  of  Sanitation  of  Towns  by  Elec- 

tricity.   By  Edward  J,  Paterson,  m.inst.e.e.    Price  6d. 
"It  is  impossible  to  read  this  little  pamphlet  without  feeling  con- 
vinced that  M.  Hermite's  invention  is  a  valuable  and  practical  one." — 
Lightning. 

9.  Chemical  Sanitation.    By  William  Brown.    Price  6d., 

post  free. 

H 


Now  Published,  Price  10/6 ;  for  Cash,  Post  Free,  8  11. 


THE 

'ocal  dlortprnf nt  gid,  1894, 

WITH  AN 

I/ttroductioti,  copious  Notes,  Appendix  a?id  Index,  forming; 
an  Epitome  of  the  Law  relating  to  Parish  Councils,  and 
shoiuing  the  alteration  in  the  Laiv  relating  to  District 
Councils  and  Boards  of  Guardians. 

BY 

ALEX.    MACMORRAN,  M.A., 

Editor  of  "  Lumley's  Public  Health,"  one  of  the  Editors  of  "The  Justice  of  the 
Peace,  &c.,  of  the  Middle  Temple,  and 

T.  R.  COLQUHOUN  DILL,  B.A., 

Of  the  Inner  Temple,  Barristers-at-Law. 


OPINIONS   OF  THE  PRESS. 

JUSTICE   OF  THE    PEACE.  ,    ,  , 

.    .    .    They  reconcile  apparent  inconsistencies  and  elucidalc 

dark  passages  in  the  Act." — May  26,  1894. 

THE  ESSEX  HERALD. 
".    .    .    .    The  work   is,  therefore,  of  a  most   thorough  and 
complete  kind,  and  it  will  be  found  of  the  greatest  use  by  all  who  have 
anything  to  do  with  the  parish  or  district  councils."— /K«tf  S,  1894. 
THE   MIDHURST  TIMES. 
"  It  will  be  found  invaluable  by  all  those  whom  the  Act  aflecls.  — 
Jnnc  2.  1894. 

^  THE   SOLICITORS'  JOURNAL. 

We  have  come  across  no  other  edition  that  can  be 
so  confidertly  recommended  to  the  general  public."— //^//^  2,  1894. 
EAST   ANGLIAN    DAILY  TIMES. 
"The  authors  have  dealt  fully  wilh  every  part  of  their  subject,  and 
have  given  the  student  of  the  Act  careful  explanation  of  its  not  very 
clear  provisions.  "-^7<"f  4.  1894.   

LONDON  :  SHAW  k  SONS,  FETTER  LANE,  E.G. 


IN  PREPARATION. 


LUMLEY'S 

Public  Health 

With    very    Extensive    Additions,    including  all 
Statutes  relating  to  Public  Health  to  the  present 
time,  and  Notes  containing  all  cases  to  date  of 
Publication,  Index,  &c. 

FIFTH  EDITION, 

BY 

A.  MACMORRAN, M.A., Esq. 

(Of  the  Middle  Temple,  Barrister-at-Law.) 
tf)yituonB  of  f3e  ^resB  on  foaf  (gbifton. 

=  ' Without  question  the  most  complete  work  relating  to  the  subject 
with  which  it  deals." — Lancet. 

"  This  work  has  now  been  carried  to  the  highest  pitch  of  excellence 
by  the  present  editor.''— Jttsiice  of  the  Peace. 

"  As  a  Manual  it  is  not  likely  to  be  superseded.'— Z^Jty  Times. 

"  The  book  is  a  very  complete  and  accurate  handbook."— Z-^^  Lmu 
Journal. 

"  Indispensable  as  a  working  authority  with  all  concerned  in  '  local 
government.'  " — L-aw Jotirnal. 


LONDON  !  SHAW  &  SONS,  FETTER  LANE,  E.G. 


London  Depot :  Midland  Goods  Station ,  King's  Road ,  Camden  Town,  N.  W. 


THE  "  SWAN  •' 

WASH-DOWN  CLOSET. 


1  „    THE  TORRENT" 

"Skey,  Tamwortii.      wash-down  CLOSET. 

"  Skey,  London." 


ALSO  MAKERS  OF 

CABINET  STANDS, 
URINALS, 


&c.,  &c. 


No.  8  Trap 


Buff  Enamel 
Channel  Bends, 
Kitchen  Sinks, 
Blue  Bricks, 
Drain  Pipes, 
Chimney  Tops, 


&c.,  &c. 


^    Plain  and 
Encaustic 
Flooring  Tiles. 


Glazed  Heartl] 
and  Wall  Tiles. 


69  PRIZE  MEDALS  and  DIPLOMAS 


THE 
GREAT 


COAL 
TAR 


DISINFECTANT 

FOR  THE 

HOUSEHOLD,  STABLE,  KENNEL,  &.  FARM. 


FLUID" 

THE  BEST 

DISINFECTANT. 


Absolutely   Safe   in    use,    Non-Poisonous,  and 
Strong^er   than   Carbolic  Acid. 

JEYES'  SANITARY  POWDER. 
JEYES'  DISINFECTANT  SOAPS. 

VERY   ECONOMICAL   IN  USE. 


TOILET  PAPER  SANITISED  WITH  "JEYES'  FLUID." 

Automatic  Boxes  for  same  in  Walnut  Wood,  Embossed  Board  and  Cardboard . 


Write  for  Descriptive  Pamphlet,  Price  List,  and  full 
Particulars,  to 

HEAD  OFFICE:  43  CANNON  ST.,  LONDON. 


"Every  House  Connection  shall  ventilate  the  Sewer." 

Sjkes'  Patent  Interceptor. 


UCTIOH  THUOUCN  £.0. 

NOTE.— If  the  Sewer  Gas  outlet  is  not  used,  a  Screw  Plug  can  be  inserted 
and  closed  with  our  Indin-rnbber  Washer  or  with  grease. 

IMPROVEMENTS. 

Disp-msing  with  open  channel,  which  is  often  choked  with  solids. 
In  case  of  a  stoppage  the  Chamber  cannot  fill  with  Sowage ;  a 

man  can  therefore  enter  and  nnstop  the  drain. 
Provision  for  ventilating  Public  Sewer  (whicli  may  ormaynotbensed). 
The  pressure  of  gas  is  taken  off  the  sewer  side  of  the  Interceptor, 

whereby  the  water  seal  cannot  be  forced. 
The  Interceptor  is  sealed  up,  which  prevents  the  escape  of  gases  in 

the  Chanaber. 

Provision  for  the  admission  of  fresh  air  to  the  house  drain. 

By  confining  such  fresh  air  to  space  in  the  pipe  wo  inpure  a 

current;  by  the  old  system  it  enters  the  Chambe:-,  diffuses 

itself  and  becomes  foul,  and  the  current  destroyed. 
Th*^  use  of  screw  stoppers  which  cannot  be  blown  oat. 
The  screw  stoppers  can  be  taken  out  of  the  Inspection  Arms  and 

the  rospective  drains  cleansed. 
The  inlets  A  and  B  are  made  with  a  shoot  into  the  Interceptor,  tbero- 

by  thoroughly  flushing  same  by  the  roof-water  durinir  a  hioim. 
By  confining  the  liquid  to  the  Intercepto*  uo  sewage  can  escape  to 

permeate  the  surrounding  subsoil. 
Concentration,  of  all  parts  in  the  Chamber,  where  they  are  easily 

accessible,  and  where  full  control  is  obtained  over  the  system. 

Prica  delivered  to  any  pan  of  United  Kingdom,  4in  16/6,  6in.  22/6,  Sin.  38/6. 
Side  InletH,  2/-  each  extra. 

ALBION  CLAY  CO.,  LIMITED, 

Albion  Works.  Woodville  Burton-on-Trent, 
OB  18  NEW  BRIDGE  STREET,  BLACKFRIARS,  E.C. 


